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ITporpamma cocraBiieHa B COOTBETCTBUU C TpeOoBaHusAMHU DeiepaibHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOI'O 00IEero o0pa3oBaHus
u obecrieuena YMK nist 10-11-ro kimaccoB aBropoB O.C.I'abpuensina, N.I'.OctpoymoBa, JIsicoBoii I'.T".

JlaHHas mporpaMmMa peaan3oBaHa B yyeOHHUKaX:

O. C. I'abpuensu. Xumus. ba3osriit ypoens. 10, 11 kmacc — M.: JI[IPODA, 2012

O. C. T'abpuensn, U. I'. Octpoymos, C. 1O. [Tonomapes. Xumust. YriuyonaeHHsiid ypoenb. 10 kimacc — M.: JIPODA, 2012

O. C. TI'abpuensn, I'. I'. JIsicoBa. Xumus. YrinyOneHHbIH ypoBeHb. 11 kimacc.- M.: JIPODA, 2012

[Tporpamma coctaBieHa Ha ocHOBe DyHIAMEHTAILHOTO S7Jpa COAEPIKaHUs 00IIero cpenHero oopazoBanus U TpeOoBaHul K pe3ysibTaTaM CPEIHETO 0OIIeTo
oOpa3oBaHus, rpeacTaBieHHbIX B DenepaabHOM rocy1apcTBEHHOM 00pa30BaTelIbHOM CTaHJapTe CpeIHEro (MOIHOro) obIiero 0opa3oBaHus,Ha OCHOBE
aBTopckoit mporpammsel O.C.I"abpuensina «Xumus» g 10-11 kinacco. B pabodeii mporpaMMe npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUIOB JAEATEIbHOCTH
00y4aeMbIX, MPEACTABICHHBIX B IpOrpaMMax Jisi HA4aJlbHOTO OOIIET0 U OCHOBHOTO OOIIET0 00pa3oBaHusl.

Opnako conepkanue pabouell IporpaMMbl UMEET 0COOEHHOCTH, 00YCIIOBIIEHHbIE, BO-IIEPBbBIX, IPEAMETHBIM COEPKAHUEM U, BO-BTOPbIX, ICUXOJIOTHYECKUMHU
BO3PACTHBIMU OCOOCHHOCTSIMH 00y4aeMbIX. [Ipu u3yueHnn Xxumuu, rie BeIyllylo poJib UTPaeT MO3HABATENIbHAS e TeIbHOCTh, OCHOBHBIE BU/IBI I€ATEIHLHOCTH
o0yJaromuxcs HaypoBHE YU€OHBIX JEHCTBUIN BKIIOUAIOT YMEHHS XapaKTepU30BaTh, O0BSICHATH, KIIAaCCU(DUIIMPOBATH, OBJIAIEBATh METOIAMH HAyYHOTO
MO3HAHUS, TTOJIHO ¥ TOYHO BBIPAXKAaTh CBOM MBICIIH, apTyMEHTUPOBAT CBOIO TOUKY 3pEHHS, paboTaTh B IPYIIE, MPEACTABIATh U COOOIIATh XUMUYECKYIO
nHOpMaIHKIO B YCTHON M MUCbMEHHOM hopme 1 1p.

[IporpamMMma ompezenseT coaep:KaHue U CTPYKTYpY y4eOHOro MaTepurasa, oclie0BaTeIbHOCTh €ro 3yueHus, MyTu GOpMUPOBAHUS CUCTEMBI 3HAHUH, YMEHHA
U CIIOCOOO0B AESITENbHOCTH, PA3BUTHS, BOCIIUTAHUS U COLIMAIM3aLUY yyamuxcs. [Iporpamma o XuMuy COCTOUT U3 YETHIPEX Pa3zelioB.

1. ITosicHuTeNbHAS 3aMMCKa, B KOTOPOH YTOUHSIOTCS 0OLIHMenen 00pa3oBaHus C yUeTOM crielu(pUKU XUMUH (CojiepKaHue, OCOOEHHOCTU B (POPMUPOBAHUU
3HAHUW, YMEHUH, HABBIKOB, OOLINX U CHEIHAJIBHBIX CIIOCOO0B AESITEIbHOCTH), IPEACTABIEHBI B BUJIE Pa3BEPHYTOI0 ONMKUCAHUS JIUUYHOCTHBIE, METAlIpEIMETHbBIE
U TIpeIMETHBIEPE3YNIbTaThI AesATeNbHOCTH. [IpeMeTHbIe pe3yabTaThl 0003HAUEHBIB COOTBETCTBUH C OCHOBHBIMH C(hepaMu 4eI0BEUYECKOH e TebHOCTH:
MMO3HABATEILHON, IIEHHOCTHO-OPUEHTAIIMOHHOM, TPYIOBOM, PU3NUECKONU U ICTETUIECKOM.

2. Coneprkanue cpeHero (MOIHOTo) o0miero o0pa3oBaHus MOXUMHUHM Ha 6a30BOM U YIIyOJI€HHOM YPOBHE, KOTOPOE MPECTABIAETCO00M MEePBYIO CTYIIEHb
KOHKpeTH3aluu nojoxeHnit @yHnaMeHTanbHOro Aapa coiepkannsa oopazoBanus no xumun. [Ipu otbopecoaepkanusi yauThIBAIOCh, YTO 3HAUNTENIbHAS YaCTh
XUMHUYECKUX3HAHUH, peicTaBleHHBIX B DyHIaMEeHTaIbHOM Spe, OCBOEHO 00Yy4aeMbIMU B OCHOBHOM IIKOJIE.

3. [IpumMepHOE MOYPOYHO-TEMATHUECKOE MJIAHUPOBAHUE —CJIEAYIONIAsl CTYIIEHb KOHKPETU3ALUU COIepKaHus 00pa3oBaHus moxuMmun. OCHOBHAsI QyHKIIUS
MPUMEPHOTO TEMAaTHYECKOTO MIAaHUPOBAHUS — OPTaHU3AIMOHHO-TUIAHUPYIOIIAs TPEeIyCMAaTPUBACT BBIJICIICHHUE ITAOB 00YUYEHHUS, CTPYKTypHUPOBAaHUE
y4eOHOro MarepHuagac y4eToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKey4eOHOro Mmpoiecca U BO3pacTHBIX 0COOEHHOCTENH 00ydaeMbIX.

4. MarepuaiabHO-TEXHHUECKOE oOecriedeHrne 00pa3oBaTeIbHOrO Ipoliecca.

Bkuiaa yueOGHOro npeaMera B 10CTHKeHHeE LejelicpeHero (MoJ1HOro) oomero oopa3oBaHusi.

Cpennee (momHOe) ob1iee 0OpazoBaHUE — TPEThS, 3aKITIOYUTENbHAS CTYIIEHb 00111ero oopazoBanus. CojepikaHue CpeaHero (MOTHOro0) 00IIero 0opazoBaHue
HaIpaBJIEHO Ha pelleHUe JIBYyX 3aJ]1ay:

1. 3aBeprieHune 0611e00pa30BaTENLHON MOATOTOBKU B COOTBETCTBHH ¢ 3aKOHOM 00 0Opa30BaHHH.

2. Peanuzanus npeanpogeccuoHaabHOro 0o1iero 00pa3oBaHus,KOTOPOE MO3BOJISIET 00ECIeUNTh IPEEMCTBEHHOCTh 001ero M Mpo¢eCcCHOHATbHOIO
obpazoBanus.OHON U3 BaKHEUIITNX 3aa4y 3TOTO JTara SBISIETCS MOATOTOBKA 00YYaIOIUXCsl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U
npodeccuonanbHoro mytu. OOyyarouecs 10JKHbI HAyYUThCS, CAMOCTOSITENIbHO, CTABUTH 1I€JIM U ONPENEsATh MYyTH UX JOCTH)KEHUS, UCTIOIb30BaTh
NpUOOPETEHHBIN B IIKOJIE OMBIT AEATEIbHOCTUB PEANbHOM KU3HH, 32 paMKaMu y4eOHOTro mpoliecca.

I'nasnvie yenu cpeonezo obue2o 06pazo06anusl.

* (hpopmMHpOBaHUE LIETOCTHOTO NPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHHSIX U CIIOCO0aX AESTeIbHOCTH;



* IPUOOPETEHUE OTBITa PA3HOOOPA3HOU JeATSILHOCTH, OTBITATIOZHAHUS U CAMOIIO3HAHUS;

* [TOJITOTOBKA K OCYIIIECTBICHUIO OCO3HAHHOTO BHIOOPA MHIMBUAYAILHOW 00pa30BaTeIbHOW WM PO(ECCHOHATLHON TPACKTOPHH.

Bonbioit BKkaa B JOCTHIKCHHE TIIABHBIX LIEJIEH cpeTHero o0mero o0pa3oBaHust BHOCUT U3y4YeHHe XUMHU, KOTOPOS MPU3BAHO 00€CeYHTh.!

1) dopmupoBaHUE CHCTEMBI XUMUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MHPA;

2) pa3BUTHE JIMYHOCTU O0YUAIONUXCS, UX UHTEIUIEKTYaAlIbHOE HHPABCTBEHHOE COBEPIIICHCTBOBAHKE, ((OPMUPOBAHKUE Y HUX TYMAHHUCTUYECKUX OTHOIICHUN U
HKOJIOTHYECKH 11eJIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOH EATEILHOCTH;

3) BBIpaOOTKY y 00yJaromuxcsi HIOHUMaHHsI 00OIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMHH, a TaKKe (POPMUPOBAHUE Y HUX OTHOIICHUS K XUMHH KaK
BO3MOKHOU 00JIaCTH OyIyIIel MpaKTHYeCKOHIeATEIIbHOCTH;

4) hbopmupoBaHHe YMEHHI 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMHU, UCTIOIb3YEMBIMU B MOBCEAHEBHON KHU3HU.

Lesin n3ydyeHusi XUMHH B CPeIHEl MIKoJIe:

* hopmupoBanue y 00ydaromuxcsi yMEHHS BUICTh U TIOHUMATh [ICHHOCTh 00Pa30BaHUs, 3HAYMMOCTh XHMHUYECKOTO 3HAHUS JIJISl KaX/I0TO YEJIOBEKa,
HE3aBUCHMO OT €ro MPOoPeCCUOHATBHOMN IeATEILHOCTH;

* hopmupoBaHue y 00ydarOmuUXcsi YMEHUH pa3audath (akThl HOIEHKH, CPABHUBATH OIICHOYHBIC BBIBOJIBI, BUICTh HX CBSI3b C KPUTCPUSIMHU OIICHOK U CBSI3b
KPUTEPHEB C ONPEICIICHHON CHCTEMOM IIEeHHOCTEH, (POpMyITUpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO TTO3UIIHUIO;

* hopmupoBanue y 00ydarOmuUXcs MEJTOCTHOTO MPEJACTABIICHUS OMHUPE M POJIU XUMHUHU B CO3IaHUN COBPEMEHHOU €CTECTBEHHOHAYYHONKAPTHHBI MHUPA; YMEHUS
OOBSICHATH OOBEKTHI U TIPOIIECCHI OKPYIKAIOIIEH JeHCTBUTEILHOCTH — MPUPOIHOM, COIIMATBHOM, KYJIbTYPHON, TEXHHUECKOU CPEIbl, — UCIOIB3Ys ISl 3TOTO
XUMHUYCCKHUC 3HAHUS;

* IpuoOpeTeHrne 00yUAIOIIUMUCS OIBITa Pa3HOOOPA3HOU AESITENFHOCTH, OIBITAa MO3HAHUS U CAMOIO3HAHUS; KJIFOUEBBIX HABBIKOB, IMEIOIINX YHUBEPCAIbHOE
3HAYEHUE JUUIS PA3]INIHBIX BUJIOB JCSITEILHOCTH (HABBIKOB PEIICHUS TPOOIIeM, IPUHATHS PEIICHHH, TTONCKa, aHaIi3a U 00padoTKu nH(pOpMaInH,
KOMMYHHKATHBHBIXHABBIKOB, HABBIKOB U3MEPEHMIA, HABBIKOB COTPYAHHUYECTBA, HABBIKOBOE30MACHOTO 00pallleHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH).
[{leHHOCTHBIC OPHEHTHUPBI COJIEP)KAHUS Kypca XHMHH B CpeTHEH(TIOTHOMN) IIIKOJIE HE 3aBHUCST OT YPOBHS U3YYCHUS U ONPEACISIOTCACIICIIN(DUKON XUMHUH KaK
HaykH. [ToHsATHE «IIEHHOCTBH)» BKIIOYA€TEAMHCTBO 0OBEKTUBHOTO (CaM 00BEKT) U CYObEKTHBHOTO (OTHOIICHHE CYyOhEeKTa K O0BEKTY), TOITOMY B KauecTBe
IIEHHOCTHBIX OPUEHTHUPOB XUMHYECKOTO 00Pa30BaHUS BBICTYIAIOT O0OBEKTHI, N3YIaeMBICB KypCe XHMHH, K KOTOPBIM Y YJIaIuXcsi pOPMUPYETCS
[IEHHOCTHOeOTHOIIeHuE. [Ipu 3TOM BeAyIIYIO POJIb UTPAIOT MO3HABATEIBHBICIIEHHOCTH, TaK KaK JTAaHHBIA yUeOHBIN MPeIMET BXOAUT B TPYIITYIPEIMETOB
MMO3HABATEIFHOTO ITUKJIA, TJIABHAS 11€JTh KOTOPHIX 3aKJIFOYAETCS B U3YUCHUU TIPUPOIBI.

OCHOBY no3nHasamenbHbIX YeHHOCM el COCTABIIOT HayYHbIE 3HAHUS, HAYYHbIE METO/IbI IO3HAHUS, a IICHHOCTHBIC OpUEHTAINH, (POPMUPYEMBIE Y yUaIIUXCS B
MIPOIIeCCe U3yUSHUST XUMUU, TIPOSBIISIOTCS:

* B IPU3HAHUU [ICHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

* B [ICHHOCTH XUMHYECKHX METOJIOB HCCIICIOBAHUS YKHBOW WHEKHBOU TTPUPO/IBI;

* B IOHUMaHHUH CJI0KHOCTU U TIPOTHBOPEYUBOCTH CAMOTO TIpOIlecca MO3HaHUS KaK H3BEYHOTO cTpeMieHus kK McTtune.

B kauecTBe 00BEKTOB yeHHOCm el mpyoa u Oblma BHICTYIIAIOT TBOPUYECKAs CO3UAATEIbHAS JICITeIbHOCTD, 3JJ0POBBIN 00pa3 KU3HH, AUeHHOCHIHbLE
opuenmayuu CoIepKaHus Kypca XMMHUH MOTYT paccCMaTpUBaThbcs Kak (OpMUPOBAHUE:

* YBOXXHUTEIHLHOTO OTHOIICHUS K CO3HMIATEIbHON, TBOPUECKOH JCITeILHOCTH;

* MOHUMaHMsI HeOOXOAUMOCTH 37I0POBOT0 00pa3a KU3HHU;

* OTpeOHOCTH B 0€3yCIOBHOM BBITIOJTHEHUH MPABHJI 0€30IIACHOTO UCITOJIb30BAHUS BEIIESCTB B IOBCEIHEBHON YKU3HH;

* CO3HATEJIBHOTO BBIOOpa OyayIei mpodecCHoHATbHON AeSITETLHOCTH.



Kypc xumun 061a1aeT BO3MOXKHOCTAMU 7151 POPMUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCMEll, OCHOBY KOTOPBIX COCTABIISIOT MPOLIECC OOLICHUS, TPAaMOTHAS
peusb.

Ilennocmmuoie opuenmayuu Kypca HanpaeieHvl HA 60CRUMAHUE YOOYUAIOWUXCA:

* [IPAaBUIILHOT'O MCII0JIb30BaHUSI XUMUUYECKON TEPMUHOIOIUH UCUMBOJIUKH;

* TOTPeOHOCTH BECTHU JUAJIOT, BHICIYIINBATh MHEHUE ONIIOHEHTA, Y4aCTBOBATh B IUCKYCCHU;

* CIOCOOHOCTHU OTKPBITO BBIPaKaTh U apr'yMEHTHUPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHHUS.

OO0mas xapakrepucTuka yueOHOro npeamera.

OcobeHHOCTH cofiep kaHusl 00Y4YEeHUsI XUMUH B CpeJHEH(IIOTHOM) 1IKOoJIe 00YCIOBIIEHB! CIeUU(UKON XMMHUHU, KaK HAYKH, UITOCTABJICHHBIMHU 337a4aMu.
OCHOBHBIMH TTPOOJIEMaMU XUMHH SIBJISIIOTCSI U3YYE€HUE COCTAaBA M CTPOSHHSI BEUIECTB, 3aBUCIMOCTH MXCBOMCTB OT CTPOCHUS, OJIyYE€HHE BEIIECTB C 3alaHHBIMU
CBOWCTBaMM, UCCIIEI0BaHHE 3aKOHOMEPHOCTEH XUMUUECKUX PEAKIMN U ITyTeHylpaBlIeH!s] UMHU B LIEJSAX HOJIYYEeHUsI HEOOXOIUMBIX YEJIOBEKY BEILECTB,
MaTepuaioB, sHepruu. [loaromy B paboueii mporpaMMe MOXMMUW HALIUIA OTPAKEHUE OCHOBHBIE COJIEPKATEIbHBIC TNHHIH:

* «Bewecmeo» — 3HaHUS O COCTaBE U CTPOSHUH BEIIECTB, UXBAKHEHIINX (PU3MUECKUX U XUMHUECKUX CBOMCTBAX, OMOJIOrMYE€CKOMIEHCTBUH;

» «Xumuueckas peakyus» — 3HaHUS 00 YCIOBHAX, B KOTOPBIXIIPOSBISIOTCS XUMHUYECKUE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMHU
npoleccamy;

* «lIpumenenue seuyecms — 3HAHUS U OTBIT IPAKTUIECKONIEATEIILHOCTH C BEIIECTBAMH, KOTOPbIE HanboJee 9acTo ynoTpeOIsiFoTcs B TOBCEAHEBHOM KU3HH,
IIMPOKO UCTIONIB3YIOTCS B TPOMBILIEHHOCTH, CEJIbCKOM X03sICTBE, HA TPAHCIIOPTE;

* «A3bIK XUMUU») — CUCTEMA BAKHEUIIMX NOHATUN XUMHUUA UTEPMUHOB, B KOTOPBIX OHU OIMCBIBAIOTCS, HOMEHKJIATYpa HEOPraHMUECKUX U OPraHU4eCKUX
BEIIECTB, T. €. UX Ha3BaHUs (B TOM YMCIIEU TPUBUAIIBHBIE), XUMUYECKHE (JOPMYJIbI M YpaBHEHHsI, a TAK)Ke MpaBuiia epeBoia MHPOPMALUU ¢ POAHOTO UIIH
PYCCKOTIO s13bIKa Hasi3bIK XUMHH U 00paTHO.

Pe3ysbTaThl H3y4YeHHs peAMeTA.

JlesITenbHOCTh yUuTeNsl B 00y4eHUHN XUMHUH B CpeAHEN (II0JTHOM) MIKOJIE T0JIKHA ObITh HAallpaBjieHa Ha JOCTH)KEHHE 00yUYaroMMUCS CIIEAYIOINX JIMUYHOCTHBIX
pE3yJIbTaTOB:

1) B IEHHOCTHO-OPUEHTALMOHHOMN cepe — YYBCTBO rOPJOCTH3a POCCUNCKYI0 XMMUUECKYIO HAyKy, TYMaHU3M, OTHOIIEHUE K TPYAY,L€JIeyCTPEMIEHHOCTb;
2) B Tpy10BOii c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOpYAalbHEeHIIei 00pa3zoBaTenbHOM U IpodecCHOoHaNbHOM TpaeKTopuy;

3) B no3HaBaTeNbHOHN (KOTHUTUBHOW, MHTEJUIEKTYalbHON )cepe — yMEHHE YIPaBIIsATh CBOEH 1M03HABATENBHOMN JAESTEIbHOCTBIO.

MeTanpeaMeTHbIMH Pe3yJIbTATAMH OCBOEHHUS BBINYCKHMKAMHU OCHOBHOI IIKOJIbI MPOTPAMMBbI 10 XUMHH SBJISIIOTCS:

1) ucnonp3oBaHue YMEHUN U HABBIKOB PA3IMUHBIX BUOB [TO3HABATEIbHON AESITEIbHOCTH, IPUMEHEHUU OCHOBHBIX METO/IOB MTO3HAHUS (CHCTEMHO-
MH(OPMALMOHHBIN aHAIIN3, MOJETUPOBAHNE) JUISl U3YUEHHS pa3IMYHBIX CTOPOH OKpYXKaroIei 1eHCTBUTENbHOCTH;

2) UCNOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONepaluii:(popmMyarpoBaHue TUIIOTE3, aHAJIN3 U CUHTE3, CpaBHEHUE, 000011IeHne, cucTeMaTH3alus,
BBISIBJICHHE IPUUYUHHO-CIIEACTBEHHBIX CBS3€EH, IOMCK aHAJIOTOB;

3) yMeHue TeHepupOBaTh WU U ONPEAETATh CPEJCTBA, HEOOXOAUMBIE ISl UX pealn3aluy;

4) yMeHue onpeaessaTh LeNd U 3a/1a41 JAeITeIbHOCTH, BRIOMPAThbCPEICTBA peau3alliy LIeJH U IPUMEHSTh UX Ha MPaKTHKE;

5) UCTIOTIB30BAaHUE PA3IMYHBIX HCTOUHUKOB JUIS MOJyYEHUsI XMMUUYECKO HHPOpMAIK, TOHUMAaHUE 3aBUCUMOCTH COepKaHUsI UPOPMBI ITPe/ICTaBICHUS
uH(pOpMAaILIKH OT IeJIe KOMMYHHUKAIMH Hajipecara.

B o0J1acTn npeiMeTHBIX Pe3y/IbTATOB H3yYeHHe XMMHH MPEA0CTABJsACT YYCHHKY BO3MOKHOCTh HA CTYIIEHH CPeHero o01ero o0pa3oBaHus
HAYYHMTbCH:

YYCHHK TTOJTYIUT BO3MOKHOCTD (Ha npouivHom yposHe)

1) B mo3HaBaTeNnbHOM chepe —



a) IaBaTh OINpPEIeICHUS] H3yYCHHBIM MTOHATHUSM;

0) onMCHIBAaTh IEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIEC IKCIIEPUMEHTBI, UCIIONB3YS JJIsl TOr0 €CTECTBEHHBIH (PYCCKUIA, POJHOMN) SI3bIK U SI3bIK
XUMHH; B) OOBSACHATH CTPOCHHUE U CBOMCTBA U3YUEHHBIX KJIACCOB HEOPIAHUYECKUX U OPraHUYECKUX COCIUHEHMI;

I') KJIacCU(UIUPOBATh N3y4YEeHHbIE OOBEKTHI U SABIICHUS;

1) Ha0JII01aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO IIPOBOIMMBIE OIBITHI, XUMUUECKHUE PEAKIIUH, IPOTEKAIOIINE B IPUPOJIE UB OBITY;

€) UCCIIeI0OBaTh CBOWCTBA HEOPTraHUMUYECKUX M OPTaHMYECKHUX BEIIECTB, ONPEACIATh UX MPUHAIIC)KHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUN;

) 0000111aTh 3HAHUSA U JIe1aTh 00OCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSAX U3MEHEHUS CBOMCTB BEIIECTB;

3) CTPYKTYpHUPOBaTh yueOHYIO HH(OPMAITHIO;

1) UHTEPIPETUPOBATh HHPOPMALIUIO, TIOTYUYEHHYIO U3 APYTUXUCTOYHUKOB, OLCHUBAThH €€ HAYYHYIO JJOCTOBEPHOCTS;

K) OOBSCHSATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEaKIIUi, IPOrHO3UPOBATh BOZMOKHOCTh UX MIPOTEKAaHUsI HA OCHOBE 3HAHMI O CTPOCHUH BEIIECTBA U
3aKOHOB TEPMOJIUHAMUKHY;

1) 0OBACHATH CTPOEHUE aTOMOB 3J1eMeHTOB [—IV nepuoja ¢ ucmnoib30BaHUEM AIIEKTPOHHBIX KOH(UTYpaIiil aTOMOB;

M) MOJEJINPOBATH CTPOEHUE MPOCTEUILINX MOJIEKYJI HEOPTraHUYECKUX U OPIraHUYECKUX BEILECTB, KPUCTAIIIOB;

H) MPOBOJIUTH PACUYETHI IO XUMUUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

0) XapaKTepu30BaTh U3yUEHHbIE TEOPUH;

I1) CAMOCTOATEIBHO JOOBIBATH HOBOE JUISI €051 XUMUYECKOE 3HAHKE, UCIIONB3YS TSl 3TOr0 JOCTYIHBIE HCTOYHUKH HH(POpMAIIH;

2) B IICHHOCTHO-OPUEHTALMOHHOM c(epe — MPOTrHO3UPOBATh,aHATTM3UPOBATH M OIICHUBATH IMOCIIEACTBUS ISl OKPYXKAIOIIEH cpelbIOBITOBON
IIPOU3BO/ICTBEHHOH JIEATETLHOCTH YellOBeKa, CBA3aHHONC NepepaboTKOM BEIIeCTB;

3) B Tpy10BO# chepe — caMOCTOSTENBHO TJIaHUPOBATh U MPOBOJAUTH XUMUUECKHI SKCIIEPUMEHT, COOII0Ias TTpaBuiia 0€30macHOUPaOO0THI C BEIIECTBAMU U
1a00paTOpPHBIM 000PYI0BaHUEM;

4) B chepe pusnyeckoi KyJIbTypbl — OKa3bIBaTh MEPBYIO MOMOILb ITPH OTPABIEHUSIX, 05KOTaX U IPYTHX TpaBMaX, CBA3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM
00opy/nOBaHUEM.

MecTto Kypca XuMHuH B 0a3UCHOM yueOHOM ILJIaHe.

B ba3zucHom yueOHOM IU1aHe CpeiHel IIKOJIbI XMMHUS BKIIIOUeHa B pazaen «Coaepikanue, GopMupyeMoe yHacTHUKaMH 00pa30BaTeIbHOTO MPOLECCay.

B cootBercTBUM ¢ TpeboBanusIMU DeepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHETO (TIOJTHOTO) O0IIero 00pa3oBaHus MPEAMET
«Xumusi» uzyyaercs ¢ 10-ro no 11-if kimace. OO1iee KOIU4eCTBO YpOKOB (MpogHIiIbHBIN YpoBeHb) B Henemo ¢ 10-ro mo 11-it kitacc cocrasisier 6 yacos (3 yaca
B Henemto, 105/105 gacos).

Coaepixanue Kypca yueOHOTO TIpeaMeTa.
Yray6neHHbli ypoBeHb. 10—11 Kaacchbl

Kypc yeTko aenutcst Ha ABE 4acTH COOTBETCTBEHHO TojJlaM 00ydeHusl: opranndeckyro xumuio (10 kmacc) u oburyro xumuto (11 kmacc).

B nepBoii yactu kypca 10 knacca, mociie BBeICHHsI OCHOBHBIX MOHSATUH OpraHNYeCKOW XUMHUU U MOBTOPEHUS dJIEKTPOHHOTO CTPOE HUS
atoma yriepoja (pasnen «BBeneHue»), paccMaTpuBaeTCs CTPOSHHUE U KIIACCH(HUKAIIS OPTaHUIECKUX COCTMHEHNUH, TEOPETHYECKYIO OCHOBY
KOTOPO# COCTaBIIIET COBPEMEHHAs TEOPHs] XMMHUYECKOTO CTPOCHHSI C HEKOTOPHIMH JJIEMEHTAMHU J3JICKTPOHHON TEOPUU U CTEPEOXHMHUH.
JlornueckuM TPOAODKEHUEM BEAYIICH HIEH O B3aWMOCBSI3UM BEIIECTB (COCTaB—CTPOCHHE—CBOMCTBA) SBISETCS TeMa «XHWMHYECKHE
pEeakiuu B OPraHWYECKOW XHMHF», KOTOpas 3HAKOMHUT ydalluxcs C KiaccuuKanmuedl peakiuii W JaeT Mpe[CTaBICHHE O HEKOTOPBIX
MeXaHU3Max WX MpoTeKaHus. [10JTydeHHbIE B MEPBBIX TeMaX TEOPETUYECCKHE 3HAHUS YYAIIMXCS 3aTeM 3aKPEIUISIOTCS M Pa3BUBAIOTCS Ha
OooratoM (hakKTHUYECKOM MarepHalie XMMHH KJIaCCOB OPTaHUYECKUX COCTUHEHHH, KOTOPBIE PAacCMATPUBAIOTCS B TMOPSAKE YCIOKHEHHS OT
OoJiee mpocThIX (YriaeBOIOPOIOB) M0 Hanbosee CIOKHBIX (OnomonumepoB). Takoe MOCTPOSCHHUE Kypca MO3BONSET YCHUIIUTDH € TYKTHBHBIN



noaxoJ K U3y4YCHHUIO OpI‘aHH‘-IeCKOfI XUMHUH.

Benymias unes kypca xumuu 11 Kiracca — €IMHCTBO HEOPraHMYECKOW M OPraHUYECKOW XUMHH Ha OCHOBE OOIIHOCTH IMOHSATHIA, 3aK0-
HOB M TE€OPHI, a TaKKe OOINMX MOAXOJO0B K KIaCCH(PHKAIMNA OPraHMYECKUX M HEOPraHMYECKHMX BEIICCTB M 3aKOHOMEPHOCTSIM IPOTEKAHMS
XUMHYCCKUX PEaKIMii MeXay HUMH. Takoe MOCTpPOCHHE Kypca OOIICH XHUMHH ITO3BOJIACT IMOJABECTH YydYalluXCs K IMOHHMMAaHHIO MaTe-
PHAIIBHOCTH U IIO3HABAEMOCTH €IMHOTO MHpPA BEIIECTB, MPHUYMH €r0 KPacOYHOr0 MHOIr000pasusi, BCeoOIlel CBs3u sBieHui. B cBoro oue-
pelib, 3TO AaeT BO3MOKHOCTh YUYaIIMMCS HE TOJIBKO JIydIlle YCBOUTh XMMHUUYCCKOE COEP/KaHUE, HO U IMIOHATH POJIb M MECTO XUMHUHU B CHCTEME
HayK O MPUPOJIC.

Takoe mocTpoeHHe Kypca XMMHHU IO3BOJISCT B ITOJHOW MEpe HCIOJIb30BaTh B OOYYEHHH OINEPAlld MBIILICHHUS: aHAIW3 W CHHTE3,
CpPaBHECHHE U aHAJIOTHIO, CUCTEMATH3AIUIO U 0000IIeHHE.

OPTAHWNYECKASA XMWUA. 10 kiacc

Beenenue. I[Ipeamer opranuueckoit xumuu. OCOOEHHOCTH CTPOCHHUS M CBOMCTB OPraHMYECKHX COCAWHEHUU. 3HAU€HHE U POJib
OpPraHWYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HAYK U B )KH3HU OOIIECTBA.

[TpennocelIky CO3AaHMsI TEOPUU CTPOCHHUSI: TEOPUs PAIMKAIIOB U Teopusi TUIOB, paboThl A. Kekyne, J. ®panknanna u A. M. bytne-
poBa, che3a Bpaueil u ecrectBoucnbiTarenei B r. llneitepe. OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOEHUS OpPraHUYECKUX coeauHeHuit A. M.
BbytnepoBa. Xumunueckoe CTpoeHUE U CBOMCTBA OPraHUYECKUX BeriecTB. M3oMmepus Ha mpuMepe H-OyTaHa U 1300yTaHa.

DNeKTpOHHOE 00JIako W OpOUTanb, UX (OPMEL: S- B p-. DICKTPOHHBIC M 3JIEKTPOHHO-Tpaduueckue (GopMysbl aToMa Yriiepoja B
HOPMAJIbHOM U BO30YXKIEHHOM COCTOsTHHSAX. KoBaleHTHAsS XUMHUYECKas CBSI3b U €€ Pa3HOBUAHOCTH: CT- U P-. O6pazoBanue mosekyn Hp, Cly,
Ny, HCI, H,O, NH3, CHg4, C;H4, CoH,. O6paszoBanue nonos NH+ u H3O+. CpaBHeHne 0OMEHHOTO U JOHOP- HO-aKI[ENTOPHOI'O MEXaHHU3MOB
o0pa3oBaHUs KOBAJICHTHOW CBSI3U.

IlepBoe BAICHTHOE COCTOSHHE — SP°-THOPHAM3ALIS — Ha PUMepe MOJICKYIbl METaHa U APYTUX alIKaHOB. BTOpoe BalleHTHOE co-
CTOsIHHE — SP’-HOPUAM3ALHS — Ha [PHMEPEe MOJEKYIbl STHICHA. TpeThe BAICHTHOE COCTOSHHE — SP-THOPUIM3ALMS — Ha IPHMEPE
MOJICKYJIbI alleTHJICHA. [ €OMETpUsi MOJIEKYN ITHX BEIIECTB M XapaKTePUCTHKA BHUJIOB KOBAJICHTHOW CBSI3M B HUX. JleMOHCTpariuw.
Kosutekmusi opraHndeckux BEIIecTB, MaTepuaaoB U uanenuii u3 Hux. Moaemu monekyn CHy u CH3OH; CoHy, CoHy m CgHg; H-Oyrana m
n300yTana. B3aumogeiicTBre HATpUs C 3TAaHOJIOM W OTCYTCTBHE B3aMMOJCHUCTBUS C JUATHIOBBIM 3dupoM. Kosiekius moJuMmepos,
MPHUPOJIHBIX M CHHTETHYECKHX Kay4dyKOB, JIEKAPCTBEHHBIX IMpemaparoB, kpacuteneil. [llapocrepkHeBsie 1 00beMHbIE MOIEIH MOJICKyT Ho,
Cl;, Ny, H;O, CH,4. IlapocrepxxueBbie u oObemHble Momenu CHy, CoHi, CoHao Moodens ommanxusanus eubpuonwvix opboumanetl,

8bINOJHEHHASL C NOMOWBIO BO30YULHBLX ULADOS.
CTpoeHue U KhacCUdUKaL A OpraHUYecKUX COeAMHEH U

Knaccudukanus opraHMYECKUX COEAMHEHUH MO CTPOSHHIO YIJIEPOJHOIO CKeJeTa: AalMKINYecKue (alKaHbl, aJKeHbI, aJKUHBI,
aJKaJIMeHbl), KapOOUMKINYeCKUe (LMKIOANKaHbl M apeHbl) U rerepolukinueckue. Knaccudukanus opraHMYeCKMX COEAUMHEHHH o
(YHKIIMOHAJIBHBIM TPYIIIaM: COUPTHL, (DEHOJBI, TPOCThIe 3(UPHI, aJbAETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE A(UPBI.

Tpusuanvuvie nazsanus eewjecms. Homenkiarypa panmoHanpHas u WIOTIAK (IUPAC). Ipuniumnel 0oO0pa3oBaHus Ha3BaHHWHA Op-
rannyeckux coequHenuit no MKOITAK: 3amenienusi, pojoHadaibHOM CTPYKTYpPBI, CTAPIIMHCTBA XapaKTePUCTUUECKUX TPYII.

CtpyKTypHasi U30MEpHs U €€ BUABL: U30MEPHS «YIJIEPOJHOTO CKEJIeTa», M30MEpHsl MOJ0KeHUs (KpaTHOM CBSI3U U (DYHKLIMOHAJIbHON
TPYIIIbI), MEXKJIaccoBast u3oMepus. [IpocTpaHCTBEeHHAs W30MEPHs U €€ BUIbl: TeoMeTpuUecKas U ontudeckas. Jlemonctpauuu. O6pasibl
Mpe/icTaBUTENe Pa3IMYHbIX KJIACCOB OPraHMYECKHX COCIUHEHUH U IIapOCTEepP)KHEBBbIE WM OOBEMHBIE MOJENU HX MOJeKysl. TaGmuiibl
«Ha3BaHue ankaHOB U aJIKWIBHBIX 3aMecTuTenei» n «OCHOBHBIE KJIACChl OPraHUYECKUX COEUHEHUI». MOenn MOJIEKYJT H30MEPOB Pa3HbIX



BUJI0B U30MEPUH.

JlabopaTopHble ombIThl. M3rotoBineHue Mojeneil MOJeKysl BelIeCTB — IPEICTaBUTENICH pazIUYHBIX KJIACCOB OPraHUYECKUX CO-
EIUHCHUM.

Peakunu opraHuueckux coeAMHeHHU

[TonsiTue 0 peakuusx 3amenieHus. ['atoreHupoBaHue anka- HOB U ApEHOB, LIEIOYHON I'MAPOJIN3 rajlOr€HaJIKaHOB.

[TonaTHE O peakuusax NpUCOeAUMHEHUA. [ mapupoBaHue, TUAPO- TaJOr€HUPOBAHUE, TATIONEHUPOBAHUE. Peakuuu MmoamMepu3aluu v
MTOJIMKOHEHCALlUH.

[lonsiTue 0 peakuusX OTLIEIJICHUS (3IMMUHUPOBaHUs). [eruapupoBanue ankaHoB. Jleruaparaius cnuptoB. [eruapoxiopupoBanue
Ha [IpuMepe rajioreHankaHoB. [IoHATHE 0 KpeKUHIe AJIKaHOB U JENOJIMMEPHU3ALUHN [TOJIUMEPOB.

Peakuuu nzomepuzanum.

[Tonstne o Hykneodmne u snektpodumie. Knaccubukauus peakuuid MO THUIY pPEarupyromudx 4YacTUll (HYKIeOo(pHUIbHbIE U
NMEKTPO(UIbHBIC) W TMPUHIUIY WU3MEHCHHS COCTaBa MOJICKYJBl. B3aWMHOE BIHMSHHE aTOMOB B MOJICKYJaX OpPraHUYECKHUX BEIICCTB.
NunykTuBHBIM 1 Me3oMepHBIN 3¢ dexTsl. [IpaBmio MapkoBHHKOBA.

Pacuernpie 3amaun. BeuuciaeHWe BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUYECKH BO3MOXXKHOTO. KoOMOMHHMpOBaHHBIC 3a7auu.
Hemonctpauuu. B3pbiB cmecu wmertana c xjopom. OOecuBeunBaHue OpOMHOM BOABI ATHIEHOM U areruineHoMm. [lomyuyeHue
(denondopmMabIeruIHON CMOJIBI U monuMepa. [lenomumepusaius monudTwieHa. [lonydeHue sTwieHa w3 dTaHoja. KpekwHr KepocuHa.
B3pbiB rpemyuero rasza. ['opeHne meTaHa WM MpoIaH-0yTaHOBOM cMecH (M3 ra30BOM 3a)KUTalKH). B3pheIB cMecu MeTaHa WM Mpo- MaH-
OyTaHOBOW CMeCH € KHUCTIOPOJIOM (BO3LYXOM).

YraeBoA0pOAb

MoHATMe 06 yrneBoAopOAax

Anxanbl. ['omonornueckuit psa u obmas ¢popmyna anka- HOB. CTpoeHHE MOJIEKYJbl METaHa M JAPYTUX alkaHoB. M3omepus ai-
kaHoB. dusnueckue cBONCTBa alkaHOB. AJiKkaHbl B npupoje. [IpomblnieHHbIE CIOCOOBI MOMYYEeHHs: KPEKHHI aJKaHOB, (paklIUOHHAs
neperonka HedTu. JlabopaTtopHble crocoObl MOMy4YeHHs alKaHOB: cCHUHTe3 Bropua, nexkapOOKCHWIMpOBaHUE coyiell KapOOHOBBIX KHCIOT,
rUaponau3 Kapbuaa amoMuHus. Peaknuu 3amemienus. ['opeHue anka- HOB B pa3iUYHbBIX YCIOBMSIX. TepMHUUecKoe pas3iioKeHHE aJIKaHOB.
W3omepuzanus ankaHoB. [IpumeHeHue ankaHoB. MexaHM3M peakIUMM pauKalbHOIO 3aMEIleHHusd, ero craauu. lIpakTudeckoe ucmoss-
30BaHHE 3HAHUM 0 MeXaHU3Me (CBOOOIHOPAIMKAIbHOM) peakluii B MpaBuiIaxX TEXHUKU O€30MaCHOCTH B OBITY U Ha IIPOU3BOJICTBE.

AnxeHnsl. ['omonornueckuii ps u obmas popmyna ankeHoB. CTpoeHHE MOJIEKYJIbI ATHIIEHA U APYTUX ajaKkeHoB. M3omepus alkeHOB:
CTPYKTYpHas U npocTpaHcTBeHHas. HomeHknaTypa u ¢pusnyeckre cBoicTBa aakeHoB. [lonydyeHne 3TUIEHOBBIX YIII€BOIOPOOB U3 aJIKaHOB,
rajJioreHankanoB, cnuptoB. [loHstue 00 wuHAykTHBHOM (+1) 3ddekre Ha mpuMepe MoOIEKynbl MporeHa. Peakuuu mMpHCcOeTUHEHUS
(rajoreHupoOBaHUeE, THAPOTaIOreHUpOBaHue, THApaTalus, THApUpoBaHue). Peakuuy OoKUCIeHUs U MOJUMEpU3alun aakeHoB. [Ipumenenue
QJIKCHOB Ha OCHOBE MX CBOMCTB. MeXaHU3M peaKLUU 3JIEKTPOPHIBHOTO MPUCOCIUHEHUs K allkeHaM. OKucienue aikenos 8 «MASKUX» U
«IHCECMKUX» VCTIOBUSIX.

AnkuHBl. I'omonornyeckuil psan ankuHoB. OOmast ¢opmyna. CTpoeHHEe MOJEKYIbl alleTUiIeHa U APYruxX aakuHoB. M3omepus an-
KMHOB. HoMeHKIIaTypa aneTusieHOBBIX yrieBOAopoAoB. [lomydeHne aqKMHOB: METAHOBBIM M KapOWUIHBIN criocoObl. DU3MYECKHUE CBOMCTBA
aIKUHOB. Peaknuu NpHUCOENMHEHHMs: TajJOT€HUPOBAHME, TI'MJ- POrajoreHUpoBaHue, rujaparauus (peakuus Kydeposa), ruapupoBaHue.
Tpumepuzanusi anerusieHa B OeH30i1. OkuciaeHue ankuHoB. (OcoOble CBOWCTBA TEPMUHAIBHBIX aJKWUHOB. [IpUMEHEHHE aTKHHOB.
Anxanguens. OOmas dopmyna ankaaueHoB. CTpoeHue Mosekynd. M3oMepus u HOMEHKIAaTypa ankaaueHoB. Dusnyeckue CBOWCTBA.
B3zaumHoe pacnosokeHre P-cBsizel B MOJIEKYJIaX ajJKaJueHOB: KyMYJIHPOBAHHOE, COMPSIKEHHOE, N30IupoBaHHOE. OCOOEHHOCTH CTPOCHHUS



CONPSDKEHHBIX aJKaAUuEHOB, WX nonydeHue. llonmummepusanus ankagueHoB. HaTypanbHbIE M CHHTETHYECKHM Kaydyku. Bylkanuzarus
kayuyka. Pesuna. Pa6oter C. B. JlebeneBa. OcoOEHHOCTH peaKIMii MPUCOSTUHECHUS K aJTKaIMeHAM C CONPSHKEHHBIMU P-CBS3SIMHU.

[Muknoankausl. ['oMmonorudeckuit psix u oomas popmyna nmuknoankanos. Hanpspkenune nukina B CsHg, C4Hg u CsHjo. [Tonyuenue
U XMMHYECKHE CBOMCTBA UKIIOAIKAHOB: TOPEHUE, paJuKkaibHoe 3aMenieHue.. OcoOble CBOICTBA IUKJIONPOIaHa, IUKIOOyTaHa.

Apensi. beHzon kak npeacraButenb apeHoB. CTpoeHue MoseKynbl 6eH3omna. ComnpsbkeHue P-cBsizeil. M3zoMmepust 1 HOMEHKIIATypa
apeHoB, ux noiydeHue. ['omonoru Oenzona. BiusHue 60KOBOI 1lenyu Ha 3JIEKTPOHHYIO IUIOTHOCTH COMPSKEHHOTo P-o0jaka B MOJEKYJax
TOMOJIOTOB O€H30J1a Ha MpUMepe Tolyoia. XMMUYECKUEe CBOMCTBA OeH30ma. Peakiiuu 3amMenieHus ¢ yyacTueM OeH30J1a: TaloreHupoBa - HUE,
HUTpOBaHUE U ankuiupoBaHue. [Ipumenenue OGeH3ona u ero romonoroB. CpaBHEHHE PEaKIMOHHOW CHOCOOHOCTH O€H3051a W Todyoja B
peakiusax 3amenieHus. OpueHTupymoliee 1elcTBUE Me- THIIBHOW TPYIIIBI B PEAKIUAX 3aMelleHus ¢ yyactueM Toiryona. Opuentantsl | u Il
poJla B peakusix 3aMeIIeHHs ¢ ydacThueM apeHoB. Peakiuy mo O0KOBOI 1enu aaKuiaOeH30I10B.

[IpuponHBE MCTOYHHKHU yriaeBogoponoB. Hedts m ee mpombinuieHHas nepepaborka. dpakinuoHHAs MEpPEroHkKa,
TEPMHUYECKHI M KaTanuTHUYeCKuil KpekuHr. [Ipupoanslii ra3, ero cocraB u mpakTuueckoe ucnoib3oBanue. Kamennsiit yronb. KokcoBanue
KaMEHHOTO YTJIsl. DKOJOTUYCCKUE aCTICKThI JOOBIYH, IEPepadOTKH U UCIIOIH30BAHUS TIOJIE3HBIX UCKOMTAEMBbIX.

Pacuernbie 3amaun. Haxoxxnenue MonekynasipHOW (OpMyIbl OPraHUYECKOTO COSAMHEHHs MO0 Macce (00beMy) MPOAYKTOB CrOpaHHMSL.
Haxoxaenne MoJeKkyisipHOH (OpMyibl BEIIECTBAa IO €ro OTHOCHTEIBHOW IJIOTHOCTH M MAacCOBOW JI0JIE JJIEMEHTOB B COCIWHCHUSX.
KoMOuHupoBaHHbIe 3a0a4U.

HemoHnctpanuu. [lonyyenue MeTaHa M3 alerara HaTpUsS U THUAPOKCHAA HATpus. Moaeau MOJEKYJl ajJKaHOB — IIApPOCTEPIKHEBBIC U
oOBbemHBIe. ['opeHne MeTaHa, mponan-0yTaHOBOM cMecH, MapaduHa B yCIOBUSAX U30BITKA U HEJIOCTaTKa KUCIOpoAa. B3phIB cMecH MeTaHa C
Bo3ayxoM. OTHOIIIEHHWE MEeTaHa, MpoINaH-0yTaHOBOM cMecH, OeH3MHa, mapaduHa K OpOMHOM BOJI€ U pacTBOPY MEepMaHraHara Kaius. B3psiB
CMECH METaHa U XJIOpa, MHULMUPYEMBbIil ocBeleHneM. Boccranosnenue okcuaa meau (I1) mapapunom.

[[TapocTep>xHEBbIE U 0OBEMHBIE MOJICIIA MOJIEKYJI CTPYKTYPHBIX U MIPOCTPAHCTBEHHBIX U30MEPOB aIkeHOB. OObEMHBIE MOJIEIH MOJIE-
Kyn ankeHoB. [lomyuenue sTeHa u3 sranona. ObecliBeunBaHue 3Te- HOM OpoMHOI BoAbl. O0eciBeYMBaHUE ITEHOM pacTBOpa MepMaHraHaTa
kaius. ['openue 3TeHa.

[TonydeHnue aneTuiieHa U3 kapouaa kanpius. BlaumonelicTBue aneTuieHa ¢ OpoMHO# Bojoi. B3aumoselicTBue areTuieHa ¢ pacTBoO-
pom nepmanraHaTa kanus. ['openue anermiena. BzaumoneicTBue aneruiieHa ¢ pacTBOPOM COJIM MEU MU cepedpa.

Mopnenu (mmapocTep)KHEBbIE W OOBEMHBIE) MOJIEKYN allKaJM€HOB C PAa3IMYHBIM B3aMMHBIM pACIONOKEHHEM P-cBsizeil. Moaenu
(mmapocTep)kHEeBbIe M 0O0BEMHBIC) MOJICKYJT aJKAJUEHOB C PA3TUYHBIM B3aMMHBIM pacrojiokeHueM P-cpsizeit. IllapoctepkHeBbie Moaenu
MOJIEKYJ IIUKJI0ATKaHOB U aikeHOB. OTHOIIIEHHE IUKJIOTeKCaHa K pPacTBOPY MepMaHTaHaTa Kalus U OpOMHOM BOJIE.

[[TapocTep>kHEBBIE B 0OBEMHBIE MOJIETTH MOJIEKYJI O€H30J1a M €r0 TOMOJIOTOB. Pa3jienenne ¢ moMONIbIO ASIUTEIILHOW BOPOHKHA CMECH
O0en3on—sBojaa. PacTBopeHne B O€H30Ji€ PAa3IMUYHBIX OPraHMYECKUX M HEOPTraHWYEeCKUX (HAMpUMep, CEphl) BEIIECTB. DKCTparupoBaHUE
KpacuTelel U APYrux BelecTB (Hampumep, nojaa) O€H30J0M M3 BOAHBIX pacTBOpoB. ['opeHue 6enzona. OTHomeHne OeH3ojaa K OpOMHOM
BOJIC U PacTBOpY MepMaHTraHara kanus. [lonydenrne HUTpoOeH301a.

Konnexknust «IIpupoaHple HCTOYHUKH YTIIEBOAOPOAOBY. CpaBHEHHE MPOIECCOB TOpeHUs HePTH W mpupoaHoro raza. OOpa3zoBaHHEe
He(TSAHON TIUIEHKH Ha TOBEpXHOCTH BoAbl. Karanmutuueckuii KpekuHr mnapaduHa. PactBopeHue mapaduHa B OCH3WHE W HCIApPCHHE
pactBopuTens u3 cMmecu. [InaBnenue napaduna u ero oTHOIIEHHE K BoZe (pacTBOpEHHUE, CpaBHEHHE INIOTHOCTEHN, cMaunBaHue). Pa3aenenue
cMecHu OCH3MH—BO/Ia C TIOMOIIBIO JEIUTEIHLHOM BOPOHKH.

JlaGopatopHubie onbIThl. M3roToBineHune napauHUPOBAaHHON Oymaru, UCIBITAHUE €€ CBOMCTB — OTHOIICHHUE K Bojae U xupam. OOHa-
pyxenue Hy0O, caxu, CO; B mpoaykrax ropeHusi cBeud. M3roToBieHue Mojenel ramnoreHankaHoB. OOHapyKeHHE HeMmpeaelbHbIX



coenuHeHuidl B Hedrempomykrax. O3HaKOMJIGHHE C OOpas3llaMH TMONHAITHICHA M TOJHIPONIIeHa. Pacro3HaBanue oOpas3IoB aaKaHOB U
ankeHoB. OOHapyKeHHE BOJbI, CAXHU W YIJIEKHCIIOTO ra3a B MPOJYKTax TOpeHHUs yrieBoAoponoB. M3roToBieHue Mojenei alkHHOB U UX
nzomepoB. O3HakomieHue ¢ koywiekiuei «Kayuyk u pesunHa». O3HakomieHHE ¢ (HU3MYECKUMH CBOHCTBamMH OeH3oisia. M3rotoBneHue u
UCIIOJIb30BaHME MpocTeliero mnpudopa ans xpomarorpaduu. PacmosznaBanue opraHudeckux BemiecTB. OmnpeneneHre KaueCTBEHHOT'O

cocraBa nmapaduna win 6enzona. [Tonydenue anermiena u ero okuciaenue pactrBopom KMnO,4 mnu 6pomMHOit BOJOH.
Kucaopoacoaepxalune coepnHeHus

Crnuptel. CoctaB U Kiaccupukanus cnuptoB. Mzomepus ciupToB (10JI0KEHUE THAPOKCUIIBHBIX TPYII, MEXKIAcCOBasi, YIIepOIHOTO
ckenera). dusnyeckue CBOWCTBA CHUPTOB, MX IMOJIydyeHHE. MeXMOJIEKYIsIpHas BOJAOPOJHAs CBSA3b. XHUMUYECKHUE CBOMCTBA CHUPTOB,
00yCJIOBJICHHbIE HAJMYMEM B MOJIEKYJIaX THAPOKCWIBHBIX I'PYyMI: 00pa30BaHUE aKOIOJIATOB, B3aUMOJEICTBHE C rajlor€éHOBOJOPOJAMH,
MEXMOJICKYJISIpHAS U BHYTPUMOJICKYJIIpHAsl AETHApaTanus, dTepu- (pukamus, OKUCICHHWE W JeruapupoBaHue cnuproB. OCOOEHHOCTH
CBOMCTB MHOIOAaTOMHBIX CIUPTOB. KauecTBeHHas peakius Ha MHOIOATOMHBIE CHUPTHL. BakHelmue npeacraButenn cnuproB. Pusno-
JIOTHYECKOEe EHCTBIE METaHOIa U TaHOoJIa. AJTKOTOJIN3M, ero nociuenctsus. [Ipodunaktika ankoronmusma.

® e H o 1 bl. DeHon, ero usnueckue cBoicTBa U NojgyyeHue. XMMHUYECKUE CBOWCTBa (eHona kak QyHKuus ero crpoenus. Kuc-
JIOTHBIE CBOWCTBA. B3amMHOe BiIMsSHHME aTOMOB M TPYII B MOJEKYyJaX OpPraHMYECKUX BeUIecTB Ha mpumepe deHona. [TommkonneHcanus
denona c Qopmanpaerunom. KauecTBeHHast peakuuss Ha ¢enon. [Ipumenenue ¢enona. CpaBHEHUE KHUCJIOTHBIX CBOMCTB BELIECTB,
COJepXKAIIUX THIPOKCUIBHYIO TPYIITY: BOJBI, OJTHO- U MHOTOATOMHBIX CIIUPTOB, (heHoMa.. [IprMenenne npou3BogHbIX GeHona.

Ansaeruasl U keToHBbI. CTpoeHHE MOJIEKYJ ajbJErHI0B U KETOHOB, UX M30MepUsi U HOMEHKIaTypa. OCOOEHHOCTH CTPOCHHUS
KapOoHUIbHOUM rpymnmbl. dusndeckue cBoiicTBa GopMaibaeruia U ero romMosioroB. OTAeNbHbIE NPEICTaBUTENN aJIbJETHI0B U KETOHOB.
XUMHUECKHE CBOICTBA allbJIeTU0B, OOYCIOBICHHbBIE HAJMUYUEM B MOJEKyJe KapOOHWJIBHOW TpyMHIbl aTOMOB (FHIPUPOBAHUE, OKUCIIEHUE
aMMHUA4YHBIMU pacTBOpaMH okcuja cepedpa u ruapokcuna menu (I1)). KauectBenHble peakuny Ha anpierupl. Peakuus monu KoHIeHcauuu
dopmanbaeruaa ¢ peHosoM. OcoOOEHHOCTH CTPOSHHS M XMMUYECKHX CBOICTB KeToHOB. HykieoduibHOe nprcoeAMHEeHNE K KapOOHUIbHBIM
coenquHeHusM. [IpucoennHenne nuaHoBoaopoAa U ruapocyiabdura HaTpus. CrocoObl monydyeHus. Kap 6 o HOB B € K M C J1 O T Bl
CrpoeHne MoJieKysl KapOOHOBBIX KHUCJIOT M KapOokcuiabHOM rpynnsl. Knaccudukaius 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. PU3ndeckue
CBOICTBa KapOOHOBBIX KHCIOT M HMX 3aBUCUMOCTb OT CTpO€HHUs MoyeKyl. CrnocoObl nonydeHus. Kapbonoswie kucinomul 6 npupooe.
Buonocuueckasn ponv kapbonogvix kuciom. OOlIMEe CBOWCTBa HEOPraHUMYECKUX M OPraHUYECKUX KUCIOT (B3aUMOJEICTBHE C MeTajulaMu,
OKCHJIaMH METaJUIOB, OCHOBAaHHSIMH, COJSIMH). BiusHMe yriieBoJopoJHOTrO pajavKala Ha CHIy KapOOHOBOM KucioThl. Peaxius
3TepudUKaAIIIH, YCIOBHS €€ MPOBEACHNU. XUMHUECKHUE CBOMCTBA HEMpeaAeIbHbIX KapOOHOBBIX KUCIIOT, 00YCIOBICHHbIE HAJTMUUEM P-CBS3H B
MOJIEKYJIE.

Cnoxubie adups. Crpoenue cinoxsbix 3¢upoB. Homenkinarypa cinoxsbsix 3¢gupoB. OOpaTuMoCTh peakiuu 3Tepudu- Kauuu,
THIPOJSIN3 CIOXHBIX 3(upoB. PaBHOBecue peakuuu 3Tepu- GUKaUU — TUAPONIN3A; (PaKTOPHI, BIMSIONIME HA HEro. PernieHne pacuyeTHBIX
3a]a4 Ha OIpeieJIeHHEe BBIX0/1a MPOAYKTa peakiuu (B %) OT TEOPETHUECKHU BO3MOKHOTO, YCTaHOBJIEHUE (POPMYJIIbI U CTPOCHHSI BEIIECTBA 110
MIPOJYKTaM €ro CropaHus (WM TUAPOIIN3A).

Kupsl. Kupsl kak croxxHble 3()UpHI INIMIEPUHA U KapOOHOBBIX KUCIOT. CocTaB U cTpoeHue xupoB. HoMeHknarypa u kiaccudpuka-
nus xupoB. Macna. Kupel B mpupone. buonormdeckue ¢ynkmum xupoB. CoiicTBa kupoB. OMBUICHHE >XUPOB, MOJYYCHHE MbLIA.
OOBsicHEHHE MOIOLINX CBOMCTB MbLIa. [ uapupoBanue xuakux xupoB. Mapraput. [loustue o CMC. O0bsicHeHnEe MOIOIINUX CBOWCTB MbLIA
u CMC (B cpaBHEHUN).

PacuerHnsble 3aaun. Beruuciienus 1o TepMOXUMHUECKUM YPABHEHUSIM.

HemoHcTparnuu. ®u3znyueckue CBOWCTBA dTaHOoa, Tporanoia-1 u Oyranona-1. [llapocrepxHeBble MOIETH MOJIEKY H30MEPOB C MOJIE-
kynsapasiMu popmymnamu C3HgO u C4H100O. KonmndecTBeHHOE BhITECHEHHE BOIOpOJAa M3 crnupra HarpueMm. CpaBHEHUE peakiuil rOpeHHs



STUJIOBOTO M MPOIMUIIOBOTO CUPTOB. CpaBHEHUE CKOPOCTEH B3aUMOJIEUCTBUSI HATPHUSL C ATAHOJIOM, MPOMAHOJIOM-2, TiuiepuHoM. [lomy-
yeHue npocroro s¢upa. [lonyyenue cnoxknoro a¢upa. [lonydenue sTena u3 sraHona.

PactBopumocTs (henona B Bosje mpu OOBIYHOW M NOBBIIEHHOW TeMmeparype. BoitecHenue ¢enona u3 ¢GeHomsITa HATpUs YroJbHOU
kucioToi. Peakmus dhenona ¢ xmopuaom xenesa (l1). Peaknus dhenona ¢ hopmanbaerumom.

[[TapocTep>kHEBbIE MOEIN MOJIEKYJ albJACTUIOB U U30MEPHBIX UM KeTOHOB. OKuciieHne OeH3albIeruaa Ha Bo3ayxe. Peakius «cepe-
opsiHOrO 3epKana». OKHCIEHHE albaerua0B ruapokcuaom meau ().

3HAKOMCTBO ¢ (PU3UYECKUMHU CBOWCTBAMH HEKOTOPHIX KapOOHOBBIX KHCJIOT: MYPaBbUHOW, YKCYCHOH, IPOMUOHOBOM, MACIISTHOM, IIa-
BEJICBOM, TUMOHHOM, OJICHHOBOM, CTEapUHOBOM, O¢H30HHON. Bo3roHka 6eH30MHON KUCIOTH. OTHOIICHHE PAa3IMYHBIX KAPOOHOBBIX KHCIIOT K
Bojie. CpaBHEHUE KUCIOTHOCTU CPEJIbl BOJHBIX PACTBOPOB MYPaBbUHOM M YKCYCHOM KHUCJIOT OAMHAKOBOW MOJIIpHOCTH. [loyye Hue npusitHO
MaxHYIIETo cioxHoro 3¢gupa. OTHoLIeHHe K OPOMHOI BOJIe U PacTBOpY MEepMaHTraHaTa Kaius MpeesbHON U HenpeaenbHOU KapOOHOBBIX
kucnot. IllapocTep)kHEBbIE MOJEIM MOJEKYJ CIIOXKHBIX 3(QUPOB W HM30MEPHBIX WM KapOOHOBBIX KHCIOT. OTHOIIEHWE CIIHMBOYHOTO,
MOJICOJIHEYHOTO ¥ MAIIMHHOTO MacJia K BOJHBIM pacTBOpaM OpoMa M IepMaHraHaTa Kajwusl.

JlaGoparopHblie OombITh. PacTBOpeHue riumepuna B Bojae. B3aumoaeiicteue riunepuna ¢ CU(OH),. Pektudukarms cmecu Boja—aTa-
Hon (1—2 cragum). B3aumopeiictBue ¢geHona ¢ pacTBopoM Iienodu. Pacro3sHaBanue pacTBOpoB (eHoNATa HATpus M KapOoHaTa HATpUs
(6apOoTaXk BBIABIXaEMOI'0 BO3IyXa WM JACHCTBUE CHIIBHOM KHUCIOTHI). B3aumonelictBue peHosa ¢ OpoMHO# BO10#. Pacmo3HaBaHue BOIHBIX
pacTBOpoB (eHoja W IIHIEepuHA. 3HAKOMCTBO C (DU3MYECKMMHU CBOMCTBAMHU OTACNBHBIX MPEICTaBUTENCH albJerHJ0B U KETOHOB:
arleTaJIbJIeTH/1a, alleTOHa, BOJHOTO pacTBopa (gopmanbaeruaa. OKHCICHHE dTaHOJA B dTaHAIb. Peakuus «cepeOpsHoro 3epkaia». OKuc-
nenue anpiaeruaoB ruapokcugom menu (II). [Momydenue denonodop- manprermanoro monumepa. BzammosaeiicTBue pacTBopa yKCYyCHOM
KHCIIOTBI ¢ MarHueM (1uHkoM), okcugom Meau (II), ruapokcunom sxenesa (I11), pactBopom kapOoHaTa HaTpUs, paCTBOPOM cTeapara Kajaus
(Mp1a). O3HAKOMIIEHHE ¢ 00pa3laMu CIOXKHBIX 3(upoB. OTHOIIEHUE CIOXKHBIX A(PUPOB K BOJEC U OPraHMYECKHM BellecTBaM (Hampumep,
KpacutensM). BeiBeeHne XKUPHOTO MATHA C TTOMOIIBIO CIIOXKHOTO 3¢upa. PacTBOPUMOCTE KUPOB B BOJIE U OPTaHUUYECKUX PACTBOPUTEIAX.
PacrioznaBaHue cIMBOYHOTO Maciia U MaprapuHa ¢ MOMOIIbIO MOAKUCIEHHOTro Terioro pactBopa KMnO,. ITonyyenune mbina. CpaBHeHUE
MOIOIIHUX CBOHCTB X03s1icTBeHHOro Mblj1a 1 CMC B jkeCTKOM BOJIE.

DKcnepuMeHTaJIbHbIe 3a7jaui. Paco3HaBaHUE pacTBOPOB aleTara HaTpHs, KapOOHATa HATpuUs, CHIIMKATa HATPHs U cTeapara HATpUs.
Pacnio3znaBanme 006pas3oB cMMBOYHOTO Macia U MaprapuHa. [loayuenue kapOoHOBOM KUCIOTH U3 MbLIa. [lomydeHne yKCycHOM KUCIOTHI U3

arerara HaTpus.
YraeBoAbl

MoHo-, 1u- u nonucaxapubl. [IpeacraBurenu Kaxxa0u rpymnimsl.

buonorudeckas ponb yrieBogoB. X 3HaueHUe B XKU3HU YelIOBEKa U 00IIECTBa.

Mounocaxapunasl. [moko3a, ee pusnueckue coiictBa. CTpoeHUe MOJIEKYINbl. Pasrogecuss 6 pacmeope entoko3vl. 3aBUCUMOCTD
XUMHUYECKHX CBOMCTB TIJIFOKO3BI OT CTPOCHHS MOJIEKYynbl. B3ammonelictBue c¢ ruapokcuaoMm menu (Il) mpum koMHaTHO#N Temmeparype u
HarpeBaHuu, dSTepUDHUKAIINS, PEAKIUs «CepeOPsHOTO 3epKanay, TUAPUpOBaHHWE. Peakiuu OpOKEeHHs TIIOKO3BI: CIIHPTOBOTO, MOJIOY-
HOKHcIIOro. ['moko3a B mpupoje. buonornyeckass posib ItoKo3bl. [IpuMeHeHne ToKo3bl HA OCHOBE €€ CBOMCTB. PpyKTO3a KaK U30MEP
rI0K03bl. CpasHeHue cmpoenuss MONeKyl U XUMUYECKUX C8OLCME 2II0K03bl U (hpykmo3svl. PpyKkmo3sa 6 npupooe u ee 6uono2uyeckas poibv.

Hucaxapunabel. CrpoeHue nucaxapugoB. BoccranaBnuBaromue M HEBOCCTaHaBIMBarolue aucaxapuabl. Caxaposa, JIaKTO3a,
Manbmo3sa, UX CTpoeHue u Ouosoruyeckas poib. I'uaponu3 aucaxapuaos. [IpombliieHHOE MOTYyYEHUE caXxapo3bl U3 MPUPOTHOTO CHIPbSI.

[lonucaxapunbel. Kpaxman u memnono3a (CpaBHHTENbHAS XapaKTEPHUCTUKA: CTPOSHHE, CBOWCTBA, OMONIOTHYECKast poiib). Du-
3UYECKHE CBOWCTBA IMOJUCAXapuoB. XUMHUUYECKHE CBOMCTBa moJyiMcaxapunioB. ['maponun3 monucaxapunoB. KauecTBeHHas peaknusi Ha
kpaxmai. [lonmmcaxapunbl B mpupoje, ux Ouosoruueckas poib. [IpumeHeHue monucaxapuioB. [loHATHEe 00 MCKYCCTBEHHBIX BOJOKHAX.



B3aumonelicTBre 1ETI0IO3bI C HEOPTaHUIECKUMU U KapOOHOBBIMH KHCIIOTaMH — 00pa30BaHUE CIIOXKHBIX d(PUPOB.

HemoHnctpamuu. O0pasisl yriaeBo0B U U3ACINM U3 HUX. B3aumoelictBue caxapossl ¢ runpokcuom menu (I1). [Tomyuenue caxapara
KaJIbIMS U BBIICJICHHE Caxapo3bl M3 pacTBOpa caxapara Kamblus. Peakuus «cepeOpsHOTO 3epKaia» JUIsl TIIIOKO3bl. B3anMopelcTBue rio-
KO3bl C (PYKCMHCEPHUCTOI KUCIOTON. OTHOIIEHHE PacTBOPOB caxapo3bl U MajbTO3bl (JIaKTO3bI) K ruapokcuay meau (ll) mpu narpeBanuu.
OszHakomiieHUE ¢ (PU3UYECKUMU CBOWCTBAMHM IICJUTIONO3BI M Kpaxmaina. HaOyxaHue 1emnono3sl U Kpaxmana B Bojae. [lomyuenue HuUTpara
LEJUTIONIO3BI.

JlabopaTopHbie onbITEl. O3HaAKOMIICHHE ¢ (DU3MYECKUMU CBOMCTBAMU TIIFOKO3bI (anTeyHas yrakoBKa, TabneTku). B3ammoneiicTBue ¢
Cu(OH), mnpu pasauuHoi TemmnepaType. KHCIOTHBIH THIPOJIM3 caxapo3bl. 3HAKOMCTBO C oOpasiaMu monucaxapuioB. OOHapyKeHHE
KpaxMaja ¢ TOMOIIBI0 KaueCTBEHHON peakiuu B Meze, xjiebe, KierdaTke, Oymare, KieicTepe, HOrypre, Maprapiuie. 3HaKOMCTBO € KOJI-
JIeKLKEeH BOJOKOH.

OxcnepuMeHTaJabHble 3a/1auu. Pacrno3HaBaHue pacTBOPOB IJIIOKO3blI U rHiepuHa. OnpeneneHue Hauu4us Kpaxmaia B Mele, XJeoe,

MaprapuHe.
A3oTcoaepxaliue coeAMHEeHUA

Avmunas. CocraB u crpoeHne amuHOB. Kiaccudukamus, nusoMmepuss 1 HOMEHKIATypa aMHHOB. Aydarndeckue aMUHBI. AHUWJIHH.
[TonyyeHne aMHUHOB: aJKUIUPOBAHHWE aMMHaKa, BOCCTAHOBJICHHE HUTPOCOSAMHEHHH (peakius 3uHUHA). OU3NyYecKue CBONCTBA aMUHOB.
XUMHYECKHE CBOMCTBA aMHHOB: B3aMMOJICHCTBHE C BOJIOM M KHCJIOTaMU. ['OMOJIOTMYECKMH PsJi apOMaTHYECKUX aMHUHOB. B3anmMHOe
BIIUSTHUE aTOMOB B MOJIEKYJIaX Ha MIpUMepe aMMHUaka, aaudaTH4ecKux U apoMaTuuecKuX aMuHOB. [IpuMeHeHne aMuHOB.

AMuHokucnorsl u Oenku. CocraB M CTpOEHHE MOJEKYJT aMUHOKHCIOT. M3omepuss aMUHOKHUCIOT. J[BOMCTBEHHOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCJIOT W €€ NpUYMHBbIL. B3auMoneincTBHe aMHUHOKHMCIOT C OCHOBaHMSAMU. B3aumopencrBue amu-
HOKHCIIOT C KHCIIOTaMH, 00pazosanue cloxicHuvlx 2¢upos. OOpa3oBaHHEe BHYTPHUMOJICKYJISIPHBIX cojied (OumnossipHOoro moHa). Peakims
MOJIMKOHJIEHCAIIUM aMUHOKHUCIOT. CHHTETUYECKHUE BOJIOKHA (KampoH, SHAHT U 1p.). buomoruueckas poiab aMUHOKHCIOT. [IpumeHeHwue
AMHHOKHCIIOT.

benku kak mpuponansie ouononumepsl. IlenTuanas rpymmna aToMoB U nentuaHas cBs3b. [lentunsl. benku. [lepBuynas, BTOpu4Has u
TpeTUYHasi CTPYKTYphl O€TKOB. XHMMHUECKHE CBOMCTBa OCJIKOB: TOpEHHE, JACHATypalus, THAPOIU3, KaueCTBEHHBbIC (I[BETHBIC) PEAKIUU.
buonorunueckue ¢pynkiu 6enkoB. 3HaueHue 6enkoB. [modanpHas mpobiema 0EIKOBOTO rOJIOAAHUS U MTYTH €€ PEIICHHUS.

HyxkneunoBsie kucaoThl. OOmuUA MiaaH CTPOCHHUS HYKICOTHIOB. [IoHSATHE O MUPUMHUIMHOBBIX M IMYPUHOBBIX OCHOBAHHSX.
[lepBuunasi, BropuuHas u TpetuuyHas cTpyktypsl Monekynsl JJHK. buonorudeckas pons JITHK u PHK. I'enHas uHxeHepus u OHOTEXHO-
norus. TpancreHHsle GOPMBI KUBOTHBIX U PACTCHHIH.

Hemoncrpanuu. dusznyeckue CBOKMCTBA MeTWiIamMuHA. ['opeHune MerwiamuHa. B3auMonencTBre aHWIMHA M METUJIAMUHA C BOJIOM U
kuciotamu. OTHomeHue O€H30a W aHWIWHA K OpoMHOW Boje. OkpamMBaHWe TKaHEW aHUIMHOBBIMU Kpacutemsimu. OOHapyKeHHe
(YHKIIMOHABHBIX TPYNI B MOJEKYlIaX aMHHOKHUCIOT. HedTpamuzaius menouyd aMHHOKHCIOTOW. HeWTpamuzaruss KUCIOThI aMHUHOKHC-
notoii. PactBopenue u ocaxxaenue 0enkoB. [{enaryparust 6€nKoB.

KauecTBennsie peakuuu Ha Oenku. Monenu monekynsl JJHK u paznuunsix Bugo monekyn PHK. O6pa3isl mpoayKToB MUTAaHUS U3
TPaHCTEHHBIX (POPM pacTEeHUH U KUBOTHBIX; JIEKAPCTB U MPENapaToB, U3TOTOBICHHBIX C TOMOIILIO0 FTEHHOW HWHKEHEPHUH.

JlaGopaTopHble ONBITHL. V3roTOBICHHE MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ U30MEPHBIX aMHHOB. V3roTOBICHHE MOEIel h30Mep-

HbIX MoJiekya coctaBa C;H7MO,. PacTBopenue 6enkoB B Boje U ux koaryssinus. OOHapyxeHue Oeka B KypUHOM SIIIE U B MOJIOKE.
BMOAOrMYECKU aKTUBHbIE COEAUHEHNUS

Burtamunsl. [lonstue o ButamuHax. Mx kinaccudukanus u o6o3nauenne. Hopmel nmotpebiaeHnss BUTaMuHOB. BogopacTBopumblie
(ma mpumepe ButamuHa C) W KupopacTBOpuMble (Ha mpumepe BUTaMMHOB A u D) Butamunbl. [loHsTne 00 aBMTaMHHO3aX, THIEpP- U



TUMOBUTaMHUHO3aX. [IpoduiakTuka aBUTAMHUHO30B.

O®epmenTsl. [lonsarue o pepmMeHTax Kak 0 OMOJOTUYECKUX KaTanu3aTopax OeIKkoBOil mpupoabl. 3HaUeHHE B OMOJIOTUM U MPUME-
HEHUE B MPOMBINUICHHOCTH. OCOOCHHOCTH CTPOCHHUS U CBOMCTB (PEPMEHTOB: CEICKTUBHOCTH M 3()PEKTUBHOCTh. 3aBUCHMOCTh aKTHUBHOCTHU
dbepmenTa ot Temnepatypsl u pH cpenbl.

FopMmowubl. lloHaTHEe 0 rOpMOHAX KaK OMOJOTHYECKH AKTUBHBIX BEIIECTBAX, BBIMOJIHSIONIUX SHIOKPHHHYIO PETYISIIUIO KH3HE-
JesITeIbHOCTH opraHu3MoB. Kitaccudukaiysi TOpMOHOB: CTEPOUAbI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJUIENTUAHbBIE U OEJIKOBbIE TOPMOHBI.
OTtnenbHBIC MPEICTABUTENIN TOPMOHOB: 3CTPAINO0, TECTOCTEPOH, HHCYJIMH, aIpEHAIMH.

JlexapctBa. [lonsarue o nexkapcTBaXx Kak XMMHOTEPANEBTHUECKUX Mpenapartax. [pynmsl jekapcTB: cynbhaMuibl (CTpEnTOLH),
aHTHOUOTUKY (NIEHUIUIUINH), aciupuH. be3omacHble cCrioco0bl MPUMEHEHUS, JICKApCTBEHHBIE (DOPMBI. AHTUOMOTUKH, X KJIacCU(UKAIUS IO
CTPOEHUIO, TUIY U CHEKTPY AeiicTBus. Jlucbakrepnos. HapkoTuku, HapkoMaHus U €€ MPo(HUIaKTHKA.

HemoncTpamuu. OO0pa3isl BATAMUHHBIX TipernapatoB. [lomuBuramunbl. Mmmoctpamuu ¢oTtorpaduii KUBOTHBIX C PA3IHYHBIME (OP-
MaMu aBUTaMHHO30B. CpaBHeHUE ckopocTu pasznoxenus HyO; mox aeiictBuem (epmenTa (karaja3bl) 1 HEOPraHMYECKHX KaTalau3aTOpPOB
(K1, PeCls, MnO;). Ilnakar miud KomorpaMma ¢ H300paKEHHEM CTPYKTYPHBIX (OpPMYJ 3CTpaamojia, TECTOCTEPOHA, aapeHainHa. B3a-
uMojelicTBre aapeHanHa ¢ pactBopom FeCls. benkoBas npupona uHcyarHa (IBETHbIE peakuuu Ha Oenku). [1makaTel nim KogorpaMmsl ¢
dbopMmynamu amuna Cyab()aHUIOBOW KHCIOTHI, JUTUAPOPOIMEBONH M JIOKHOW TUTHAPO(POIUEBON KHUCIOT, OCH3WINECHUIIWUINHA, TeTpa-
LUKIIMHA, [le)oTaKCuMa, acCIUpUHa.

Jlaboparopubie onbiTel. OOHapyKeHHE BUTaMHHA A B pacTutenbHOM Macie. OoHapyxkenue Butamuda C B s10109HOM coke. OOHapy-
KeHue BuTamMuHa D B kenTke KypuHOro siina. GepMEeHTaTUBHBIN THAPOIU3 KpaxMania MoJ AecTBHEeM amuiias3bl. PasnokeHue mepoxcuaa
BOJIOPOJa IO IEMCTBUEM KaTtajasbl. [[eficTBre AernIporeHa3bl Ha METHIICHOBBIN CHHMI. VcnibiTaHue pacTBOPUMOCTH aIpeHANINHA B BOJE U
consiHOM kucnoTe. OOHapyXeHHe acClIUpUHA B TOTOBOM JIEKapCTBEHHOM (hopme (peakiiueil TuapoIn3a Wi BETHOHN peakiuel ¢ cyabhaTrom
oepuILus).

XUMUYECKNI NPaKTUKYM

KauecTBeHHBIN aHaMM3 OpPraHUYECKUX COEAMHEHMH. YriaeBojopoabl. CnupTel U (eHoNbl. AJbAeruibl U KeToHbl. KapOoHOBBIE
kucioThl. Crnoxxubie 3¢upsbl. XKupsl. YrieBoabl. AMUHBI, aMUHOKHUCIIOTHI, Oenku. MnenTudukanus opraHudecKux COeAMHEHUH.

OBHIAA XMMUA. 11 knacc Ctpoenue atoma

ATOoM — cnoxHasg 4YacTuma. ATOM — CJOXHas dYactuma. JlokazaTrenbCcTBa CIIOKHOCTH CTPOCHHS aToMa: KaTOIHBIE H
pEHTTeHOBCKUE Ty4uH, (HOoTOdD(PEKT, paanoakTHBHOCTh. OTKPBITUE AIIEKTPOHA, MPOTOHA U HeWTpoHa. Moaenu ctpoenus aroma (TomcoHa,
Pezepdopna, bopa). Makpomup u mukpomup. KBaHTOBO-MeXaHWYECKHE MPEICTABICHHS O CTPOSHUHU aToMa.

CocTossHHE DNEKTPOHOB B aTome. HykioHb: mpoToHBl U HeWTpoHbl. Hykmuael. M300apsl u uzoromsl. KBaHTOBO-Me-
XaHWYECKHUE TIPEACTABICHUS O TpHUpoje deKkTpoHa. [loHsaTHE 00 ANMEKTPOHHOW OpOWUTAIM M DIEKTPOHHOM obiake. Keanmosvle uucia:
enaguoe, opoumanvhoe (nobounoe), macHumuoe u cnunogoe. IlpaBuia 3armoHEHNsT YHEPIETUYECKUX YPOBHEH W OpOUTAIeH dIEKTPOHAMH.
[Ipunnun munuMymMma sHepruu, 3anpem Ilayau, npasuno Xynoa, npasuno Kieuxosckoeo. DneKTpOHHbIE KOHPUTYpAlIUM aTOMOB U HMOHOB.
Oco0eHHOCTH AIEKTPOHHOTO CTPOEHHUS aTOMOB XpoMa, Meu, cepebpa u zip.

BaneHTHBIE BO3MOXHOCTH AaTOMOB XHMMHUUECKHUX DIEMEHTOB. BaleHTHble 51€eKTpOoHbl. BaieHTHble BO3-
MO>KHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB, OOYCIIOBJICHHBIC pa3uuHbIMU (hakTopamu. CpaBHEHHE MOHSATUN «BAJCHTHOCTH» U «CTEIICHBb
OKHCIICHUSI.

[Tepuonuueckuin 3akoH U Ilepuoamueckasd cucrema xumMuueckux 3nemMeHnToB . U. Menneneena
u crtpoenue artoma. Illpenmoceuiku otkpeiTus [lepuogmyeckoro 3akona. OTkpeiTHe 3akoHa. IlepBas ¢dopmynupoBka
[Tepuoanueckoro 3akona. Crpykrypa Ilepmoanueckoit cucteMbl 3yeMeHTOB. COBpEMEHHbIE MPEIACTABICHUS O XHUMHUYECKOM 3JIEMEHTE.



Bropas ¢opmynuposka Ilepuoanueckoro 3akona. [leprogudeckast cucrema u ctpoeHue aromMa. OU3UUecKuil CMBICHT MOPSIIKOBOTO HOMEpa
3JI€MEHTa, HOMEPOB rpynnsl U nepuona. [lepuogmyeckoe M3MEHEHHE CBOMCTB JIEMEHTOB: PaJnyca aroMa, 3JIEKTPOOTPULATEIbHOCTH.
[IpuuuHbl U3MEHEHUsI METALTMYECKUX M HEMETAJUIMYECKHUX CBOMCTB RJIEMEHTOB B Tpylnax M Mepuojaax, B TOM YHCIE U B OOJBIIMX U
ceepxoonvuux. OcobeHHoCmU CMpOeHUs amomo8 AaKmuHouoos u jaaumanoudos. Tpetbs (opmynupoBka Ileproguyeckoro 3akoHa.
3nauenue [lepuonanueckoro 3akona u [lepuoanueckoit CUCTEMBI AJisl pa3BUTUS HAYKU M TOHUMAHUS XUMUUYECKON KapTUHBI MUpA.
Hemonctpamuu. ®orosddexr. Karomupie nyun (371€KTpOHHO-IIy4YEBbIE TPYOKH), MOJIETH 3JEKTPOHHBIX 00NaKkoB (opOuTaiieil) pas-
muaHON GopMbl. Paznmuunbie BapuanThl Tabmui [lepuoandeckoii cucteMbl xumudeckux snemeHToB [[. M. Menaeneea. OOpa3ibl pOCTHIX

BEIIIECTB, OKCUOB M THIPOKCHU/IOB AJIEMEHTOB 3-TO MEPHO/Ia U IEMOHCTPAIIUSI KX CBOWCTB.
CtpoeHue BellecTBa. AucnepcHbie CUCTEMBI

XuMuueckas CcBiI3b. EnMHas nmpupoxa XUMUUYECKOU cBA3U. [loHATHE O XMMHYECKOW CBSI3M Kak IpoIEcce
B3aMMO/JICHCTBUS aTOMOB C OOpa30BaHMEM MOJIEKYJ, MOHOB U paJMKaNoB. Buabsl Xxumuueckoi cBsizu. AMOp(HBIE U KPUCTAIMYECKHE
BemecTBa. MlonHass xumudeckas CBs3b. J[UMonbHBIN MOMEHT cBs31. CBOMCTBA BEIIECTB C MOHHON KPUCTAJIIMYECKON PEIIETKOM.

KoBanentHas cBs3b. MeToj BaJ€HTHBIX CBSi3eld B O0Opa3oBaHUM KOBAJICHTHOW CBSA3H. DJIEKTPOOTPULIATEIBHOCTh U PA3HOBUIHOCTU
KOBAJICHTHOW CBSI3M 0 3TOMY IPHU3HAKY: MOJIsIpHAs ¥ HemnossipHas. Croco0 mepeKkphIBaHUS JIEKTPOHHBIX OpOUTANCH M KiIacCH(pUKAIUS
KOBAJICHTHBIX CBSI3€H M0 STOMY MPHU3HAKY: CUTMa- U MU-CBSI3U. KpaTHOCTh KOBaJEHTHBIX CBA3EH M MX KiIacCU(PHUKAIUS 110 STOMY MPU3HAKY:
OJIMHApHAsl, JBOMHAA W T. J. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBSI3U: OOMEHHBIM M JOHOPHO-aKIENTOpHBINA.. Kpucramimdeckoe
CTpOEHHE BEIIECTB C 3TUM THIIOM CBSI3U, UX (PU3HMUECKUE CBOMCTBA.

Mertannudeckasi CBsI3b U €e 0CO0eHHOCTH. PU3HYECKHE CBOMCTBA METAIJIOB KaK (PYHKIMS METAUTMYECKON CBSI3M M METAJTUYECKOM
KPUCTAJUIMYECKOU PEILIETKH.

Bonoponnast c¢Bsizb U MexaHW3M €€ oOpa3oBaHUA. MeXMONEKyIsIpHas U BHYTPUMOJIEKYJspHAsS BOJOPOJHBbIE CBsi3U. Duszmyeckue
CBOICTBa BEIIECTB C BOJOPOIHOM CBsA3bI0. bruonornueckast pojib BOJIOPOAHON CBA3U B OPraHU3AIUU CTPYKTYP OHOIOIUMEPOB.

ubpunuzauus opObuTaneil u» reoMeTpUSI MO e K yiI. Teopust rTHOpUIU3AIUN U OMMANKUBAHUS 8ATIeHMHBIX nap. TUIBI
TUOPUAN3AIUY DIIEKTPOHHBIX OpOUTANIEel U TEOMETPUS OPTaHUYECKUX U HEOPTAaHUIECKUX MOJIEKYII.

Teopus CTpoeHHUS XUMHUUYECKHUX CO€JAMHEH U . [Ipeanockuiku co3aanus TEOPUH CTPOEHUS XUMHUYECKUX COEAUHEHH,
cbe3nl ecrectBoucnsiTarenied B r. llmeitepe. JInunoctHeie kauectBa A. M. BytnepoBa. OCHOBHBIE MOJOKEHHUS TEOPUU XHUMHUYECKOTO
CTPOEHHMSI OPTaHUYECKUX COCAUHEHNN U COBPEMEHHOW TEOpHUH CTpoeHus. M3oMepus B opranndeckoi XxuMuu. BzanmHoe BiIusHHE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX U HEOPTraHUYECKUX BEILECTB.

OcCHOBHBIC HaIpPaBIICHUS PA3BUTHS TEOPUHU CTPOCHHUS OPTAHMYECKHX COCAMHEHUU (3aBUCHUMOCTH CBOMCTB BEIIECTB HE TOJIBKO OT XH-
MHUYECKOTO, HO ¥ OT UX JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTpoeHHUs ). MHAYKIIMOHHBIN 1 Me30MepHBIi 3 ekThl. CTepeoperyasipHOCTb.

JAvnanexkTud4ecKue OCHOBB OONMHOCTH JABYX BEAYIMHUX TEOPUU XHMHUHU. JHaTeKTHUECKHE OCHOBHI OOIIHOCTU
[Tepuoguueckoro 3akoHa J[. M. MengeneeBa u Teopuu ctpoeHuss A. M. byrnepoBa B craHOBieHHH (paOOTHl MPEAIIECTBEHHHKOB,
HaKoIUICHHE (aKTOB, YIacTHE B Che3JlaX, PYCCKUU MEHTAJIUTET), NMpeAcKka3anuu (HOBbIe dyieMeHThl — (Ga, Se, Ge u HOBBIC BemecTBa —
M30MEpBI) U pa3BUTHH (TPU POPMYIUPOBKH).

[Tonumeps opranumueckue M Heopranumueckue. llomumepbl. OCHOBHBIE NOHATUS XHMHMH BBICOKOMOJEKYISPHBIX
COCIMHEHUMN: «MOHOMEDPY, «IIOJUMEDP», «MAKPOMOJIEKYJIA», «CTPYKTYPHOE 3BEHO», «CTEIEHb MOJIMMEPU3ALHUN», «MOJIEKYJISpHAs Maccay.
CrocoObl TONydyeHHs TOJUMEPOB: PEAKIUH MOJMMEpPU3alNU U MoJUKOoHJeHcanuu. CTpoeHHe NOJUMEpOB: TeoMeTpuueckas Gopma
MaKpOMOJIEKYJI, KPHUCTAJUIMYHOCTh W aMOP(HOCTh, CTEpPEOperyaspHocTh. l[loammepbl opraHWveckue W Heopranumdeckue. Kaydykwu.
[Tnactmaccel. Bonokna. buononumepsl: 6enku 1 HyKJIEMHOBBIE KUCIOTh. Heoprannyeckue noaumMepsl aTOMHOTO CTPOEHUS (aJJIOTPOIHbIE
Moau(UKAIUU YTIAepoaa, KPUCTAIUTMYECKHA KPEMHHH, CEJIEH U TEJUTYp LEOYeUHOTO CTPOSHUS, TUOKCUI KPEMHHSI U IP.) U MOJIEKYJISIPHOTO



CTpOEHHUs (cepa IacTuueckas u ap.).

HucnepcHubie cuctembl. Uncrble BemecTBa U cMecu. Knaccudukanus XUMHUYECKHX BewiecTB mo yuctore. CocTtaB cmeceil.
PactBopsl. PacTBopumocTs BemecTB. Kinaccudukanus pacTBOPOB B 3aBUCUMOCTH OT COCTOSTHUSI PACTBOPEHHOTO BEIECTBA (MOJICKYJISIP HBIC,
MOJIEKYJISIPHO-UOHHbBIE, HOHHBIE). TUIIBI PACTBOPOB O CO/AEPKaHUIO PACTBOPEHHOTO BemiecTBa. KoHlleHTpalus pacTBOpOB.

[TonsiTre «aucnepcHas cuctemMay. Kiaccudukamus IUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSHUS AUCIICPCHOHHOU
cpenbl M aucnepcHoi (aspl, a Takxke Mo pazMepy uactull. ['pyboaucriepcHble CHUCTEMBI: SMYIJIbCHUM U CyclieH3uu. PacueTHble 3agaud.
PacueTsl mo xuMuyeckuM hopmyrnam.

Pacuersl, cBsi3aHHbBIE C MOHATUSMU «MAaccoBasi JOJII» U «0ObeMHas J0Js» KOMIOHEHTOB CMeCH. BbluncieHue MOJISpPHONW KOHIIEH-
Tpaluu pacTBOPOB.

HemonHcTpanuu. Mojeny KpucTaJUIMuYeCKUX PEIIeTOK BEIIECTB C PA3IUYHBIM TUIIOM CBsi3eil. Moenu MolieKys pa3inyHOi Fr€eOMETPHUU.
Mopenu KpUCTAUIMUECKUX PEIIETOK anMa3a u rpadura. Monaenu MOJEKYJT H30MEPOB CTPYKTYPHOW M MPOCTPAHCTBEHHOW H30MEPHH.
Monenu KpUCTAIUTMYECKUX PEIIETOK MeTaioB. Mojienu U3 BO3AYIIHBIX MIapOB, OTPaXKAIOIINE MPOCT PAHCTBEHHOE PACIIONIOKEHHE sp3-, sz-,
SP-THOPHUIHBIX OpOUTAICH B MOJICKYJIaX OPTAaHUYECKUX U HEOPTaHNYECKUX BEIIECTB.

Konnekuust mmactmace u BookoH. OOpa3ipl HEOPraHUYECKUX MOJIMMEPOB: CEephl TIACTUYECKO, docdopa KpacHOTO, KBapua U Ap.
Monenu monekyn 6enkoB u JJHK. O6pa3ib pasnudasix cucteM ¢ xuakoi cpepoi. Koarymsmus. Cunepesuc. Dddexr Tungas.

JlabopaTopHble ONBITHL. 3HAKOMCTBO C KOJIEKIUSIMH MUIIEBBIX, MEIUIIUHCKUX U OMOJOrudyeckux renei u 3oieil. [lonydyenue xomno-
HIHOTO pacTBopa xiopua xemnesa (111).

Xumuueckue peakuuu

Knaccudpukanus XUMHUUECKUX pEaKUUW B OpraHuuYeckod M HeopraHuueckoil xumuu. llonsarue o
XUMUYECKOU PEaKINu, OTIUYUE €€ OT SIFICPHON peakiuu. AJLIOTPOIHBIE U MTOTUMOPQHBIE MPEBPAIICHHS BEIECTB.

Knaccudukanus peakiuii B HEOpraHUYECKOW XUMHUU 10 YHCIY U COCTaBy PEarupyrolInX BEIIECTB (pa3ioKeHUs, COSTUHEHUS, 3aMe-
IeHUs, 0OMeHa).

Knaccudukanuss XuMU4eCKUX peakinii B OpraHn4eckoil XuMuu (pUCOeAMHEHUSI, 3aMEIlIeHHU s, OTIIEIUICHHSI, U30MEPU3ALINN ).

Knaccudukanus peakuuii mo temioBoMy 3¢ddexTy, mo ¢azoBoMy COCTaBy, MO y4acTHIO KaTanu3artopa. O0paTumbie 1 HeoOpaTUMbIe
peakuuu.

OKHUCIUTEBHO-BOCCTAHOBUTENBHBIC PEAKIIMU W PEaKINH, UAyImue 0e3 M3MEHEHUs CTETCHEW OKHCICHUS 3JIEMEHTOB. MEeXMOeKy-
JISIPHBIE U BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peaklMK. Peakiuu AucnponopuuoHupoBanus. MeToabl coCTaBIeHUS
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI: METO/] JJICKTPOHHOTO OajtaHca.

OcHOBHBIE MOHATHUS XUMHUECKON TepMmoauHamuku. [lepBoe Havano repmoanHaMuku. TenmoBoii 3pPexT XuMuueckoi peakiuu. 3aKoH
I'ecca u cnenctBust 3 Hero. Ternora (SHTAIBIM) 00pa30BaHUS BENIECTBA. T €PMOXUMUYECKHUE PACUETHI.

[TonsiTue >HTponHK. BTopoe Hawano tepmoauHamuku. CBoOomHas sHeprus ['ub06ca. PacueTsl caMONpOU3BOIBHOTO MPOTEKAHUS XU-
MHYECKOW PEAKIIHH.

CkxopocTh xuMuueckux peakuuin. I[lpegmer xumuueckoi kuHeTukH. [loHsiTHE cKOpocTHM XMMHYecKol peakuuu. Ku-
HETUYECKOE YpaBHEHHE PEaKIMH MU KOHCTAHTAa CKOPOCTU XMMHYECKOH peakiuu. DakTopsl, BAUSIONUME HA CKOPOCTh XUMHUUYECKON pEaKIu
(mpupoza pearupyroumx BeecTB, KOHIIEHTPALHs, TEMIIEPATypa, IOBEPXHOCTh COMPUKOCHOBEHMUS BELIECTB).

llonamue o xamanuzamopax u kamanuze. I omocennviii u cemepozennvit kamaiusz. Pepmenmol. DepmeHmamusHvlll KAMAIU3 U €20
MeXaHu3M.

O0patuMOCTh XUMHYECKHUX peaknuii. XuMudeckoe paBHoBecue. OOpaTUMble XUMHUYECKHE PEAKIUH,
n3MeHenue sHepruu ['md6ca B oOpatuMom mporecce. XUMHUECKOE PAaBHOBECHE M €ro JUHAMUYECKH xapakTep. KoHCTaHTa XUMHUYECKOTO



paBHoBecus. [Ipunnun Jle Illarense. CMelnieHne XUMUYECKOTO PABHOBECHS.

DONeKTpONUTHUYECKAsS AUCCONUANUSA. DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOJIUTHUYECKAs JUCCOLUAIUS, MEXaHU3M
JUCCOLMAIIN BEUIECTB C Pa3IUYHBIMU BUIAMU CBsi3U. CHIIbHBIC U CIIa0bie AMeKTPOIUThl. CTeneHb AMCCOIUAIMA U €€ 3aBUCUMOCTh OT
pasnuuHbIX GaktopoB. MorHoe npousBeaeHue Bojsl. [lonsarue pH. Bomopoaubrii mokazarens.

F'maponus. I'maponus xak oOMeHHBIN mporiecc. OOpaTHUMBIA U HEOOPATUMBINA THIPOIU3 OPTaHUYECKUX M HEOPTraHUYECKUX BE-
miecTB. ['maponus comnell. ['maponn3 opraHMYecKUx COCIWHEHHMM Kak XMMHUYecKas ocHOBa oOMeHa BemiecTB. [ maponus AT® kak ocHOBa
JHEPreTUIECKOro OOMEHa B )KUBBIX OPTaHU3MaxX. Y CWICHHE U TIO/IaBIIEHHE 00 paTUMOTO THIPOIIH3a.

Pacuernbie 3agaun. PacueTsl Mo TepMOXMMHUYECKUM ypaBHEHUSM. Brruucienue temioBoro 3¢ dexra peakuuu Mo Temiore oopa3ona-
HUS pEearupyroumx BeleCTB M NMPOJAYKTOB peakuuu. Omnpenenenue pH pactBopa 3amaHHOM MOJIIpHOM KOHIEHTpauuu. Pacuer cpemgnei
CKOPOCTH PEaKIUU M0 KOHICHTPAMAM PEearupyouiX BEleCcTB. BrIuncneHus ¢ UCIOIb30BAHUEM MOHITHS «TeMIIepaTypHbIH KO3 PULIUEHT
CKOpPOCTH peakuuuy. HaxoxjeHue KOHCTAaHThl PaBHOBECHUSI PEAKIMH [0 PABHOBECHBIM KOHIIGHTPALUSIM W OINpEAeICHHUE MCXOHHBIX
KOHIIEHTPALIUIA BEIECTB.

JemoncTparuu. AJJIOTPONHBIE TTpeBpamieHus cepsl U pocdopa. Peakmuu, naynme ¢ odpazoBaHueM rasa, ocagka ik Bojbl. OKuc-
JTUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIMU B HEOPraHMYECKOW XMMHUH (B3aUMOJICHCTBHE LIMHKA C PACTBOPAMHU COJITHON KUCJIOTHI U Cylb(aTa
Menu (II)). OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMA B OPraHUYECKOM XUMHH (OKHCIICHHE allbJIeTH]Ia B KapOOHOBYIO KHCIIOTY —
peakuus «cepeOpsHOro 3epkanay wid peakius c¢ rugpokcuiom menu (ll), okucnenue sraHona Ha MeTHOM Karanmuzatope). M3yuenue
3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW PEaKIMy OT KOHIEHTPAIMK BEIIECTB, TEMIEPATyphl (B3aUMOJEHCTBHE TUOCYIIb(aTa HATPHsS C CEPHOU
KHCIIOTOM), TIOBEPXHOCTH COMPUKOCHOBEHUSI BEHIECTB (B3aMMOJEHCTBUE COJISHOM KHCJIOTHI C TpaHyJIaMH M MOPOIIKAMH aTIOMUHUS WU
nuHka). [IpoBeeHne KaTaTMTUUECKUX PEAKIMN pas3iioKeHUsl MePOKCHIa BOJIOPO/Ia, TOPEHUsI caxapa, B3auMOJICHCTBHUS MOAa M aJFOMUHUSL.
Kopposus xene3a B BOAHOM cpejie ¢ ypoTpOHMHOM U 6e3 Hero. HabmroeHue cMelienns XUMHYeCKOT0 PAaBHOBECHS B CHCTEME:

FeC1l; + 3KSCN = Fe(SCN); + 3KC1

CpaBHeHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB 3MEKTPOIUTOB. CMelIeHNEe paBHOBECHS AMCCOLMUAIMN cIa0bIX KuciaoT. MHIUKaTopsl U
M3MEHEHHE MX OKPAaCKU B pa3HBIX cpefax. VIOHHBIE peakiMu U YCJOBHUS UX MPOTeKaHus. [ Maposu3 kapOOHATOB, Cyab(aTOB U CUIUKATOB
IIEJIOYHBIX MeTauoB, HuTpara cBuHua (1) ninn nunka, xnopuaa ammonusi. CepHOKHUCIBIN U (epMEHTATUBHBIN TUIPOIHU3 YTIEBOIOB.

JlaGopaTtopubie onbIThl. PasnoskeHue mepokcuaa Bojaopoaa ¢ momoisio okcuna meau (1) u xaramasel. 3HAKOMCTBO € KOJUTEKITUEH
CMC, comepxammx »H3UMBI. Peakiuu, uaymmue ¢ oOpa3oBaHHEM OCaJKa, Ta3a WX BOABI JJI OPTaHUYECKUX M HEOPTaHUYECKUX DIIEK-
TponuToB. Pa3znuunele ciydau ruaponusa coneid. Mcciaenoanue cpeibl pacTBOPOB C MOMOIIBIO MHIUKATOPHON OyMaru.

[TpakTtruueckas pabora Ne 1. CkopocTh XMMHYECKUX peakinii. XMMHUYECKOe paBHOBECHE.

[TpakTuyeckas padota Ne 2. Pemenne skcriepuMeHTaIbHBIX 3a7a4 1Mo TeMe «[ uaponusy.
BeuwiectBa u ux cBoicTBa

Knmaccudpukanmuss HeopraHMUYEeCKHUX BelecTB. BelmecrBa npocTeie M ciaokHbIC. biaropoansie rassl. CpaBHUTEIbHAS
XapaKTEPUCTHKA TPOCTHIX BEIMIECTB: METAJIOB W HEMETAJJIOB, OTHOCHUTEIBHOCTh 3TOU Kiaccudukanuu. CloXHbIE BEIIECTBA: OWHAPHBIE
COCTMHEHUS (OKCHIbI, TaJIOTCHHUIBI, CYIb(MUIBI U T. 1.), THAPOKCUIBI, COJIH.

JIoHOpHO-aKIIENTOPHOE B3aMMOJCHCTBHE KOMIUIEKCOOOpa3oBa- Teied M nurannoB. KoopawHAIMOHHOE YHCIIO KOMILIEKCOOOpa3oBa-
Tens. BHyTpeHHsIs 1 BHEIIHSIS chepa KOMITTIEKCOB.

Jucconuaniisi KOMIUIEKCHBIX COeTUHEHHM. [[prMeHeHne KOMITJIEKCHBIX COCMHEHUN B XMMUYECKOM aHAJIM3€ W B TIPOMBIITUICHHOCTH,
HUX POJIb B IIPUPOLE.

Knaccudukanus opranndeckux BemecTB. Kiaccudukarus opraHnueCKUX BEIIECTB MO CTPOSHHUIO YIJIEPOIHON IErH
(aI_[I/IKJII/I‘-ICCKI/Ie U NUKINYCCKHUC, HACBIIICHHBIC W HCHACHIIICHHBIC, Kap6OI_II/IKJII/I‘-IeCKI/I€ 148 FeTepOHI/IKHI/I‘-ICCKI/IG, apOMaTI/I‘-IeCKI/Ie



YTJI€BOJOPOIbI). YTIIEBOAOPOAbI (QJIKAHBI, aJIKEHBI, aJKUHBI, [IUKIIO- aJIKaHbl, aJIKaJUEeHbI, apEHBI, TAJOr€HONPOU3BOIHBIE YIIIEBOIOPOIOB).
OyHKIMOHAJIbHBIE TPYMIBI (THAPOKCUIIbHAS, KapOOHUIbHAS, KapOOKCUIIbHAS, HUTPOTPYIINa, aMUHOTPYIa) U KiIacCupUKaLKs BEIIECTB IO
3TOMY IIPU3HAKY.

M e 1 a 1 1 bl. [lonoxxenune metamioB B [lepuonuueckoii cucreme JI. 1. MenneneeBa. OcCOOEHHOCTH CTPOCHHSI aTOMOB M KPHUCTAJIIOB.
[Momumopduzm. O6mue pusndeckre cBocTBa MeTauioB. DeppoMarHeTUKH, MapaMarHeTUKN U THaMarHETHKH.

DJIEKTPOXUMUYECKUI Psijl HApsKEeHUH MeTaiuioB. CTaHIapTHBIN BOAOPOAHBIA 351eKTpoA. CTaHAapTHBIE 3JEKTPOAHBIE MOTEHIINAJIBI.
OOmue XUMHUYECKHUE CBOMCTBA METAJUIOB: B3aMMOJICHCTBHE C HEMETaJUIaMH, BOAOW, OWHAPHBIMU COCIUHEHUSMHU, KUCIOTAMH, COJISIMHU.
B3anmopelicTBue HEKOTOPBIX METAJJIOB C pacTBOpaMu Lienovyel. B3auMoaeincTBue akTUBHBIX METAIOB ¢ OPTaHUYECKUMU COEIMHEHUSMH.
Oco0eHHOCTH peakIuii METAJIIOB C @30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.

Kopposus mertannoB. [lonstue koppo3uu. Xumudeckas U 3JIEKTPOXUMHUYECKAsT KOPPO3HS U CIOCOOBI 3alUThl METAJIOB OT
KOppO3HH.

O6mue cnocoOb molydyeHUus MeTaniaoB. Meramwisl B npupoje. OCHOBHBIE CIOCOOBI MONTYYEHHS METaUIOB (THPO-
METAJUTyprusi, THAPOMETAIUTYPTHs, SJICKTPOMETAILTYPTHS).

DJIEKTPOJIU3 KAK OKHMCIHMTEIbHO-BOCCTAHOBUTENBHBIM MpOLECC. DJIEKTPOJIU3 PACIUIABOB 3JIEKTPOIUTOB. DIJIEKTPOJU3 PACTBOPOB
3JIEKTPOJIUTOB C MHEPTHBIMU U aKTUBHBIMU 3JIEKTPOIaMu. MCIOIb30BaHKE 3JIEKTPOJIN3A B TPOMBIIUIEHHOCTH.

Metannasl rnaBHbBX noarpynn. lllenounsie Meramibl, 00mas XxapakTepuCTUKa Ha OCHOBE mosoxeHus B [lepuomuueckoit
cucteme 3meMenToB JI. V1. MenneneeBa u ctpoeHus aromoB. [lonydenne, Gpu3ndeckue U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MICIOYHBIX
METANIOB U MX COCAMHEHWH. bepuinuii, MarHuii, meno4yHo3eMelbHbIe METAUIbl, UX OOIIas XapakTEepHUCTHKA HAa OCHOBE MOJOXKECHHS B
[lepuonuueckoii cucreme snementoB [I. VM. MenneneeBa u crpoenust aromoB. llomyuenue, ¢usmueckue M XHMMHUYECKHUE CBOMCTBA,
MIPUMEHEHHE IETOYHO3EMENbHBIX METAJUIOB U WX COCAUHEHHWH. ANIOMHUHMIA, CTpOeHHE aToMa, (U3HYeCKHe M XUMHUYECKUE CBOWCTBA,
MOJyYEHUE U IPUMEHECHUE.

MeTanasl MOOOUYHBIX MOATPpyNnm. XapaKTepUCTUKA METAINIOB MOOOYHBIX MOATPYII MO UX MojoxeHuto B [lepuoanueckoit
cucreMe d1neMeHToB [[. 1. MenzeneeBa u CTpOCHHUIO aTOMOB.

Menp: pusnyeckrue U XUMUYECKHE CBOMCTBA, TIONyuyeHHEe U TpUMeHeHe. BaxkHelue coeTuHeHUsT MeIH.

duznyeckue U XUMUYECKUE CBOWCTBA, MOJYyYEHHE U NPUMEHEHHME LUHKA. XapaKTepUCTHKAa BAXKHEHIIMX COEIMHEHUH (OKcuaa u
TUAPOKCHUAA [IUTHKA).

duznyecKkrue 1 XUMUYECKHUEe CBOMCTBA, MOJyYyeHUe U MPUMEHEeHHE XpoMa. XapaKTepruCcTUKa BaXKHEUITUX COeAMHEHN (OKcuaa

ruapokcuaa xpoma (III), AExpomaToB U XpOMaTOB IMIETOYHBIX MeTana0B). OCOOEHHOCTH BOCCTAHOBIEHUS AUXPOMATOB B 3aBUCUMOCTHU
OT CpeAbl paCTBOPOB.

®du3nuecKkue U XMMHUYECKUE CBOICTBA, MOJy4YeHUE M NMPUMEHEHHE MapraHia. XapaKTEepUCTHUKA BAXKHEHIINX COCAMHEHUN: OKCUJIOB,
THAPOKCHUIOB, cojieil. OCOOEHHOCTH BOCCTAHOBJICHHUS TIEPMAHTaHATOB B 3aBUCHMOCTH OT CPEJIBI PACTBOPOB.

Hemertanne. Ilonoxenne nemeramnoB B [lepuogudeckoii cucteme [I. . MenneneeBa. OCoOOEHHOCTH CTPOEHUS aTOMOB U KPH-
CTaJUIOB. AJIJIOTPONUS.

bnaroponusbie rassi.

OKHCIHUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HeMeTalIoB. O01Iasi XapakKTepUCTHKA BOJOPOIHBIX COeAMHEHNUN HeMmeTaoB. O6-
11asi XapakTepUCTUKa OKCUAOB U TUIPOKCUIOB HEMETAILIIOB.

["anorensl. CTpoeHue aTOMOB rajOreHOB, UX CpaBHHUTENIbHAs XapakTepucTuka. CBOWCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX rajore-
HaMmu. OKHCIIUTENIbHBIE CBOICTBA TaJIOT€HOB. ['aJIoreHOBOIOPO/IbI, UX CBOMCTBA, CPABHUTENIbHAS XapaKTEPUCTUKA. XJIOp U €ro COCIUHECHHUS,



HaxO0JICHHE B IPUPOJIE, OJyUeHUE, CBOMCTBA, IPUMEHEHHE. XJI0- POBOJAOPO/ U COJISTHASA KUCIO0TA. XIIOPHUIBIL.

Xanpkorenol. HaxoxaeHue Kuciopoaa u cepbl B PUPOJIE, MOTYyUYEeHNE UX B POMBIIIIEHHOCTH U j1aboparopun. CBoiiCcTBa KUCIOpOAa
U Cepbl: AIOTPONus U (PU3MUECKUE CBOWMCTBA AJUIOTPOIHBIX MOAW(HKAINIA;, OKUCIUTEIbHBIE CBOMCTBA KHCIOPOJA U CEPhl B PEAKIUAIX C
MIPOCTBIMU BelllecTBaMU. BoccraHoBUTENbHBIE CBOMCTBA cepbl. OKHCIEHUE KHUCIOPOJOM CIIOXKHBIX BellecTB. OKUCIUTEIbHBIE CBOWCTBA
o3o0Ha. [Ipumenenue kucnopona u o3ona. [Ipumenenue cepbl. CepoBoAOPO/, HAX0XKIEHUE B IPUPOE, MTOIYUEHHE, CTPOCHUE MOJIEKYJIBI U
cBoiicTBa: pusnyeckue u xummuueckue. CepoBogopoanas kucinota u cyiabhuasl. Oxcup cepsl (IV), ero cBoiictBa. CepHucras KUCiIoTa U ee
conu. CepHasi KUCIIOTA: NPOMblLULIEHHOe NPOU3800cmE0, GU3NIECKHE U XMMUYECKIE CBOMCTBA (OKUCIUTENbHBIE 1 0OMeHHbIe). [IpuMenenne
cepHOM KUCI0ThI. COM CepHOM KUCITIOTHI.

A3zor. Haxoxnaenue B npupoje, noiaydeHue. CtpoeHue MoiieKyJibl. OKUCIUTENbHBIE U BOCCTAaHOBUTENIbHBIE CBOMcTBa a3ora. [lpu-
MEHEHHUe a30Ta. AMMUaK: MOJTyYeHHE, CTPOCHHUE MOJIEKYJIbl, CBOMCTBA (OCHOBHbBIE, PEAKIIMU KOMIIJIEKCOOOpa30BaHMsl, BOCCTAHOBUTEIIbHBIE,
OKHUCJIUTEJIbHBIE, PEAKIIMU C OPTaHUYECKUMHU BEIIECTBAMU U C YIJIEKUCHIbIM Ta3oM). Conu aMMOHUS U uUX npumeHeHue. OKCuabl a30Ta, X
CTPOCHHME M CBOMCTBA. A30THasi KHUCJIOTA: MOJYYEHUE, CMmpoeHue MOaeKyavl U CBOMCTBA. HUTpaTbl, UX TEpMHUECKOE pPa3I0KEHHE.
Pacnosnasanue numpamos u X TpUMEHEHHUE.

®ochop. Haxoxaenue B mpupojae, moiydeHue. Annorponus u (usmdyeckue corcTtBa moaudukanuii. OKUCIUTENbHbIE CBONWCTBA
(peakuu ¢ MeTaJIaMH) M BOCCTAHOBUTENBbHBIE CBOMCTBA (hocdopa (peakuu ¢ TaloreHaMu, KUCIOPOIOM, KOHIICHTPUPOBAHHON CEpHOU U
azoTHoM kucnoTamu). Okcun docdopa (V). @ochopHbie KUCIOTHI U UX CONH.

Vrinepon. Haxoxaenue B mpupoje. AJoTpornus M (GU3HUECKHE CBOMCTBa MoauduKanuii (IMOBTOpeHHE). XHMHUECKHE CBOHCTBA
yriaepoaa: BOCCTAHOBHUTENbHBIE (B3aMMOJEHCTBUE C TallOT€HaMH, KHUCIOPOJOM, CEpoi, a3oToMm, Boao, okcumom menu (1), koHieH-
TPUPOBAHHON CEPHOM W A30THOM KHUCJIOTaMH) M OKHCIUTEIbHBIC (B3aMMOJCUCTBHE C METAJJIaMU, BOJIOPOJIOM, KPEMHHEM, OOpOM).
[Tonyuenue, cBOMCTBA U TPUMEHEHHUE OKCHIOB YIiiepoa. YTolIbHasA KUCIOTA U €€ COJIH.

Kpemuuii. HaxoxneHue KpeMHUs B IPUPOJIE U €ro MoiydeHue. AJUIOTPONHS U CBOWCTBA AJUIOTPOIHBIX MOAM(PHUKALUNA KPEMHUS.
BoccranoButenbHble (peakiuu ¢ TajJoreHaMu, KUCIOPOJOM, PAcTBOpaMH Iejouei) W OKHUCIHUTEIbHBIE CBOMCTBA KpeMHHUS (peakiuH C
MetaiaMn). [lpumenenne kpemuusi. OkcuJ KpeMHUS, KpEMHHEBasi KUCII0Ta U €€ COJIH.

Kucnore opranmueckue u Heopranmueckue. CocraB, kmaccupukanus U HOMEHKIATypa HEOPTaHUUYECKUX M opra-
HU4eckux Kuciot. [lonayyeHne BaKHEHIIMX OpPraHMYECKMX M HEOPTaHMUYECKHX KHUCIOT. XMMUYECKHE CBOMCTBA (peakluy C METajljaMH, C
OKCHJIAaMH METAaJJIOB, C OCHOBAHUSIMH, C COJSIMHU, CO crnupTamu). OKHCIUTEIHHO-BOCCTAHOBUTENIBbHBIE CBOWMCTBA KHUCIOT. OcoOEHHOCTH
CBOWCTB CEpHOU M a30THOM KUCIIOT, MYPABbUHOU U WABENEB0U KUCTIOM.

OcHoBaHUS opraHumueckume U Heopranumueckue. CocraB, Kraccuukaius, HOMEHKIATypa HEOPTaHUYECKHX U
OpraHMueckux ocHoBaHUU. OCHOBHbBIE CIIOCOOBI MOJMYYEHUS THJIPOKCHI0B METAJUIOB (IEN0Yel — peakuusiMH METaJIOB U UX OKCHJOB C
BOJIOW, HEPACTBOPUMBIX OCHOBaHUN — peakiueil ooMeHa). [lonyueHne amMmmuaka U aMUHOB. XUMHUYECKHE CBOMCTBA OCHOBAHUMA: IIENOYEH
(peakuuu ¢ KMCIOTaMH, KUCJIOTHBIMU OKCHUJAMH, PACTBOPAMHU COJIEH, C MPOCTHIMU BEIIECTBAMHU, C TaJIONI0IPOU3BOIHBIMH YTIIEBOI0POIOB,
(dheHoIIoM, JXUpaMH ); HEPACTBOPUMBIX OCHOBAHHH (PEaKIUU C KHCIOTaMH, PEaKIIUU Pa3I0KEHUs).

AMpoTepHBIE OpraHMYecKHUEe M HeopraHuueckue coenauHeHHS. Crnocodbl mnomyuyeHus aM(OTEPHBIX CO-
enuHeHui (aM(pOTEPHBIX OCHOBAHHUI U aMUHOKHUCIIOT), IX XUMHYECKHE CBOMCTBA.

'enernuyeckasd CcBA3b MEXJYy KilacCaMHM OpPraHMYECKHUX U HEOpPraHMYeCKUX coeauHeHUU. [lonsarusa
«TEHETUYECKasi CBSI3bY» U «TeHeTHUeCKuil psia». OCHOBHBIC MPU3HAKK TEHETUYECKOTO psna. | eHeTHdecKue psapl METaUIOB (Ha ImpuMepe
KaJIBIIMS U JKeJie3a) U HEMETAJUIOB (Ha IPUMEpPE Cephl U KPEMHUS) U TIEPEXOTHOTO JIEMEHTa (Ha mpuMepe amtoMuHus). ['e HeTndeckue psasl
Y TEHETUYECKasl CBSA3b B OPraHMueCcKo XuMuu. ENUHCTBO MHpa BEIIECTB.



PacuerHbie 3anaun. Beraucienrne Macchl Wiiu 00beMa MPOAYKTOB PEAKIIMU M0 M3BECTHOM Macce WM 00beMY UCXOHOTO BEIIEeCTBa, CO-
JIeprKallero npuMecH. BrlunciaeHne Macchl HCXOQHOTO BEUIECTBA, €CJIM M3BECTEH MPAKTUYECKUM BBIXOJ M MAaccoBas €ro J0Jid OT Teope-
TUYECKH BO3MOXKHOTO. BBIUMCICHHS MO0 XUMHUYECKUM YpPAaBHEHUSM PEAKIUH, €CIU OJHO W3 PEearupyrollux BEMIECTB TaHO B HU30BITKE.
Omnpenenenre MOJIEKYIIPHON GOPMYIbI BEIIECTBA 10 MACCOBBIM J0JISIM 3JieMeHTOB. OnpeeneHne MoJIeKyIsIpHON (hopMybl ra3000pa3HOTo
BEIIECTBA 110 U3BECTHON OTHOCUTEIHFHOW INIOTHOCTH M MAacCOBBIM JOJISIM 3JIeMEHTOB. HaxoxaeHne MoJieKyaspHoil (opMyIibl BemiecTBa 1o
Macce (00bemMy) MPOAYKTOB cropanus. KomOMHMpOBaHHBIE 3a/1a4H.

Hemonctpamuu. Komneknus «Kimaccudukanus HeopraHmueckux BemecTBy. [lomydeHne KOMIUIEKCHBIX OpraHUYeCKUX U HeopraHude-
CKUX coenuHeHuil. JleMoHcTpanus cyxux kpuctamioruaparoB. Komneknus «Kiaccuduxamus opranuueckux BewiecTB». Mojaenu Kpu-
CTAITMYECKUX PEIICTOK METaIoB. KOJIEKIs METauioB ¢ pa3HbIMU (DM3MYECKHMMH CBOMCTBaMU. B3ammonelicTBHE METAJUIOB C HEMETall-
namu (IMHKA C CepoM, allFOMUHHUS C MOJIOM), C PAaCTBOpaMU KUCJIOT U Iienodeld. ['openne meramioB (LIMHKA, kKelle3a, MarHus B KUCIOPO.Ie).
B3aumopeiicTBie a30THOM UM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT ¢ Mellbio. KOoppo3usi MeTauioB B pa3IMYHBIX YCIOBHSIX M METOJBI 3aIIIUTHI
ot Hee. Komnekuus pyn. Boccranosnenue menu u3 okcuna meau (1) yrmem u Bogopoaom. AmomuHotepmusi. BzaumopeiictBust cynbdara
menu (II) c¢ »xenezom. CocraBieHHE TaIbBAaHUYECKUX JJIEMEHTOB. DJeKTpoiu3 pactBopa cynbdara Memu (II). OOpas3msl MIETOYHBIX
MeTauioB. Peakius okpalivBaHus TUIAMEHH COJISIMU IIEJIOYHBIX METAIIOB. B3aumoseiicTBue nutus u Hatpus ¢ Bogoi. OOpasibl MeTauioB
A rpynmsl. B3aumopeiictBue kaiblusi ¢ BOjMOM. ['opeHHe MarHusi B BOJI€ M TBEPJIOM YIJIEKHCIOM Ta3e. KauecTBeHHBbIE peaklnu Ha
KaTUOHBI MarHus, Kanblus, Oapus. Ilepexon xpomara B auxpomar u oOpatHo. [lomydeHune u ucciaenoBaHuE CBOMCTB TMAPOKCHIA XpOMa
(IIT). OxkucauTenbHBIC CBOMCTBA AUXpOoMaTa Kaius. Moaenn KpUCTaJULIMYeCKUX PEIIeTOK Mo/aa, aaMasa, rpadura. B3pelB cMecu Bogoposa ¢
KuciopogoM (rpemydero rasa). I'openue cepsl, hochopa um yrnsgs B kucimopoge. OOecrBeunBaHue OpOMHOM(MOMTHON) BOABI ATHUICHOM.
I"anmorens! (mpoctsle BemiecTBa). OKUCIUTENbHBIE CBOMCTBA XJIOpHOHM Boabl. IlomyueHue constHOM KHUCIOTHI U ee cBoicTBa. [lomydenue
kucnopoaa. [lomyuyeHue OKCHIOB TOpEHUEM MPOCTHIX U CIOXKHBIX BEIIECTB. B3anMopeicTBue cepbl ¢ MeTaulaMH (alfOMHUHHEM, ITHTHKOM,
xene3oM). [loydeHne cepoBoiopoia U CEpOBOAOPOTHON KUCIIOTHI, I0KA3aTEIbCTBO HAINYUS CylbQUa-HOHA B pacTBope. CBOMCTBa CEpHOI
kucnotel. llomyuenue u pasznoxkenwe xmopuaa ammoHusa. Ilomydenune okcupa azora (IV) peakmnueil B3auMOAEHMCTBHS Menu C
KOHIICHTPUPOBAHHOW a30THOM KucioTtoi. B3aumopeiictBue oxcuna azora (1V) ¢ Bomoii. Pasnokenue Hutpata HaTpusi, TOPEHUE YEPHOTO
nopoxa. ['openue gochopa, pacrBopenue okcuaa docdopa (V) B Boje u uccieqoBaHUE MOTYYSHHOTO pacTBOpa HHANKaTopoM. Kommekmus
MPUPOJHBIX COENMHEHUN yrieponaa. Kpucramanmueckue pemerku anmaza v rpadura. AxcopOuus okcuaa azora (V) akTuBupoBaHHBIM
yraem. Ilepexom xapbonata B ruapokapOoHar u oOpatHo. KoJUIeKIIMM TPUPOAHBIX CHJIMKATOB M MPOAYKIHH CHIUKATHOU
MIPOMBIIIIEHHOCTH. B3anMo eiicTBue KOHIIEHTPUPOBAHHBIX a30THON M CEPHON KHUCIIOT, a TaKke pa30aBiIeHHONW a30THOM KUCIOTHI C MEJBIO.
BsaumonelicTBue aMmMHuaka u mMemuiamuHa ¢ XJIOPOBOAOPOJIOM M BOAOW. B3ammonelicTBUe pacTBOpa THAPOKCHUIA HATPUS C aM(POTEPHBIM
TUAPOKCHUIOM IIMHKA WU amfoMuHMs. OCyIIeCTBICHUE TIPEBPAIICHHI:

1) Ca -CaO - Ca(0H),

P-P,05-H3P0, - Ca3(PO4)2

Cu*CuO"CuS04Cu(0H),"*CuO”Cu

C2H50H - CyH4 ™ CH3COH ~ CH3COOH

\

CH,OH—CH,0H

JlabopaTtopHubie onbIThl. O3HAKOMJICHHE ¢ 00pa3aMu MPEeCTaBUTEICH pa3HbIX KJIACCOB HEOPraHWYECKUX BEIIeCTB. B3anmmoseiicTBue
MHOTOaTOMHBIX CIIUPTOB M TJIIOKO3bI C (PETMHTOBON KHUAKOCThIO. KauecTBeHHbIE peakiuu Ha MOHBI Fe’+ u Fe®+. OsnakomieHHe ¢ oOpa3z-
LIaMU MPEJICTAaBUTENIEH pa3HBIX KJIACCOB OPraHMYECKUX BEIECTB. B3anmoaeiicTBUe METANIIIOB C paCTBOpAaMHU KUCIOT U coneil. O3HaKoMIIeHuEe



C KoJulekiuerd pyna. BzaummopencTBue amtOMUHHMS C pAacTBOPAMHU KHUCIOT M Iienoyeld. [lonydeHue u u3ydeHue CBOWCTB THAPOKCHIA
amomunus. KadecTBeHHble peakuuMu Ha KatuoHbl Menu. Pasnoxkenue runpokcuna menu (). IMomydenuwe u wuccienoBaHue CBOMCTB
ruApokcuaa nuHKa. KadecTBeHHbIE peaklMU Ha TaloreHUuA-UOoHbl. (O3HAKOMJIEHHE C KOJUICKIIMEH MTPUPOJIHBIX COCIUHEHUM Cephl.
KauectBenHnble peakiiuu Ha cyiabGua-, cyabGuT- U cyabhar-aHnonsl. KauecTBeHHas peaklvs Ha HOH aMMOHUS. Pacnosnasanue Humpamoa.
KauectBennas peaknus Ha (ocdar-annon. I[lomydeHue YIVIGKMCIOTO Ta3a B3aMMOJACHCTBHEM MpaMopa C COJISHOM KHCJIOTOH |
uccienoBanue ero cBoiictB. KauecTBeHHas peakuus Ha kapOoHaT-aHUOH. [lodyyeHue KpeMHHEBOM KHCIIOTHI B3aUMOJEWCTBHEM PAacTBOpa
CUJIMKATa HaTPUS C CHIIBHOM KUCJIOTOW. PacTBOpeHrEe KpEMHUEBOW KUCIIOTHI B IIEJIOYH.

[TpakTuyeckas padora Ne 3. [TonyueHue ra3oB M H3y4eHHE UX CBOMCTB.

[TpakTruueckas pabora Ne 4. PenieHne sKcriepuMeHTAIBHBIX 32/1a4 TI0 OPraHUYECKOW XUMUH.

[Tpaktuueckas pabora Ne 5. Penienue skcriepuMeHTAIBHBIX 33/1a4 110 HEOPTraHUYEeCKOM XUMUU.

[IpakTraeckas padora Ne 6. CpaBHEHHE CBOWCTB HEOPTaHUUECCKUX U OPTaHUYECKUX COCTUMHCHUM.

[Tpaktuueckas pabora Ne 7. 'eHeTnuueckas CBA3b MEXIY KJIacCaMU HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB.
Xvumusa v obuiecTBo

XuMHUS U TOPOU3BOACTBO. XHUMHYECKass IPOMBIIIEHHOCTb. XHUMHUYecKass TeXHoJoruss. ChbIpbe I XUMHUYECKOM Hpo-
MBIIIJIEHHOCTU. Boja B XMMUYECKOW NMPOMBIIUIEHHOCTH. DHEPIus Uil XMMHYECKOTrO Npou3BoAcTBa. HaydyHbple MPUHIMIBI XMMHYECKOTO
IIPOM3BOJICTBA. 3allluTa OKPYXAloUlell cpelpl U OXpaHa TpyAa NPU XMMHUYECKOM INpou3BOACTBE. [IponM3BOACTBO amMMmHaka U METaHoOJa B
cpaBHeHuH. buotexnonorus. Hanorexnomnorus.

XumMus U cenbckoe Xo03sAKWcTBO. OCHOBHBIE HANpaBICHUS XHWMHU3ALMHU CEIbCKOTO XO34HWCTBAa. YJAOOpEeHHs M MX KJac-
cudukanys. Xumuueckas Menuopanus nous. [lectunuasl u ux kinaccudukanus. XuMu3anus *KHUBOTHOBO/ICTBA.

Xumusg u npoOineMb OXpaHBl OKpyXxatuel cpenbl. OcCHOBHbIE (DAKTOPHI XUMUUYECKOTO 3arpsA3HEHMS OKpYXKatolen
cpeasl. OxpaHa aTMocdepbl, BOAHBIX PECYPCOB, 36MENBHBIX PECYPCOB OT XUMHUYECKOTO 3arpsi3HEHUS.

XUMUd U NOBCEIHEBHAasA XMU3Hb yeloBeka. JlekapcrBa. Moromye U YUCTSIIME CPECTBA. XUMUUYECKUE CPEJICTBA

TUTHEHBI U KOCMETHKU. MeXyHapoIHas CUMBOJIMKA 110 YXOJy 3a TEKCTUIbHBIMU U3JAeNUsIMU. MapKupoBKa Ha yIaKOBKax MUIIEBBIX
MPOIYKTOB U HH(OpMAIHUS, KOTOPYIO OHA CUMBOJIU3UPYET.

JlaGopartopHble onbIThl. O3HaKOMJIEHHE ¢ 00pa3liaMy CPEJICTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPENapaToB, U3yYeHUE HHCTPYKIUI
K HUM IO MpaBWIbHOMY M 0€30macHOMY IpUMeHeHHI0. M3yueHue MexIyHapoAHOW CUMBOJIMKH 10 YXONy 3@ TEKCTHJIbHBIMU H3JENUSIMH U
MapKHUPOBKH Ha YIAaKOBKaX MULIEBBIX IPOJYKTOB.

HemoncTpauuu. BuaeodparmenTs! no npon3BoJCTBY aMMuaka U Metanosa. Ciaiibl U Ipyrue BUaeoMaTepUalbl, WILTIOCTPUPYIOLIHE
6uo- u HaHoTexHosoruu. Komnekuus «MuHepaibhble ynoopenus». Komneknus nectunnios. BugeodparMeHTbl 1O XUMHUYECKOH MEJHO -
paluy Mo4B U XMMHU3ALUK KUBOTHOBOACTBA. BujeodparMeHTs! U Cilaiibl SKOJOTHYECKON TeMaTuKu. JloMamiHss, aBTOMOOUIIbHAS allTeYKH
U anTeyka XuMU4ecKoro kabunera. Kosiekuus MOIOIUX U YUCTSIIUX CPEICTB.



Kanennapno-tematnueckoe mianupoanue. Xumusi 10 kiaace npopuin

Ne [Hara Tema, Tun ypoka IInanupyemMsle pe3yabTaTel Bunst TBopueckas, @opMBI KOHTPOJIS,
ypoKa | TIPOBEAEHUs OCBOGHHE MPEIMETHBIX 3HAHUI VI JeSITENbHOCTH, HCCIIEI0BATENbCKAs
(6a30BbIE TOHSTHS) dhopma paboThl MIPOCKTHAs
JIeSITENBHOCTD
ydanmxcs
Baenenue (5 yacoB)

1 Mecrto u poiib IIpenmet oprannueckoi xumun. | Ilenenonaranue, Pabora ¢ ITemaroruyeckoe
opraHnueckoi XuMun B | OCOOCHHOCTH CTPOCHUS U oTpeieNieHHe TEMbI ypOKa, | y4eOHUKOM. HaOIro/IeH e,
cUCTeME HayK O CBOWCTB OpPraHUYECKUX COCAU- aHaJn3 0OBEKTOB JIEMOHCTp. MaTep (poHTaIBHBIH
HPUPOLE. HEHUU. 3HaYEHUE U POJib Opra- onpoc
Ypok u3ydeHus HOBOIo | HHWYECKOW XMMHH B CUCTEME
MaTepuana €CTECTBCHHBIX HAYK U B KU3HU

obmectBa. Kpamxuil ouepk
UCTOPpUYU PA36UNUSL
Op2aHU4eCKOU XUMuu

2 Teopus crpoenus IlIpenrmoceuiky co3nanus YMeHne opranu3oBath PaGora c CoobmieHue mo CaMOKOHTpOITB,
OpPTaHUYECKUX TEOPHH CTPOCHUSI BEIIECTB: BBINOJIHCHHE 33/1aHUH MOJIEJISIMH OPT. TeMe VMHIMBUAYaJIbHBIN 1
COETMHEHUN paboThI MpeIeCTBEHHUKOB, YUUTEI COTIIACHO BEIIIECTB TpyMHIoBOit
A .M.bytneposa. pabotsl A.Kekyne u YCTaHOBJICHHBIM IIPAaBUIIaM KOHTPOJIb
KomOunnpoBaHHbIi O.0paHKIIaHa, ydacTrie B paboThl B KaOuHETE

cwesze B r.11Ineliepe.

OCHOBHBIE TTOJIOKEHUS TEOPHH
crpoenus A. M. Bytneposa.
XUMHUYECKOE CTPOCHHE U
CBOMCTBA OpPraHU4ECKUX
BeniecTs. [loHATHE O rOMOIOrHH
u romornorax. Mzomepus

3 Crpoenue aroma DJIeKTPOHHOE 00J1aK0 U OpOuU- Pas3BuTHe HaBBIKOB Pa6ora c WHauBuIyaibHbIH
yriepoja. TaJb, UX (POPMBL. DJIIEKTPOHHBIE | CAMOOIICHKH U YIeOHUKOM. Y TPYIIIOBON
KomOuHupoBaHHbII 1 3JIEKTPOHHO-TpaduIecKkre caMOaHaJIn3a. JIEMOHCTp. MaTep KOHTPOJIb

(hopMyIBI aTOMOB yriiepoza B
HOPMAaJILHOM U BO30YKIEHHOM
coctosiHUAX. KoBasleHTHast CBA3b
U €€ Pa3HOBUIHOCTH (CUIMa U
1- CBsI3b). OOpa3oBaHme
mosekyi H,, Cly, N,, HCI, H,0,
CH,, CH,, CoHy

4 Banentnsie coctosnus | IlepBoe BaneHTHOE cocTosgnue — | dopMupoBaHue Pabora ¢ ®poHTATBHBINA
aToMa yriepoaa. (Sp-rubpuaM3anys) Ha IPUMEpPE | OCO3HAHHOTO H MOJIEJIIMH OPT. KOHTPOJIb
KomOuHnpoBaHHBIN MOJIEKYJI METaHa U 3TaHa. JI00pOKeNaTeTHLHOTO BEIIECTB




Bropoe BajleHTHOE COCTOSTHUE
(sp’- ruGpuan3arnys) Ha

OTHOIICHHUA K MHCHHIO
Apyroro 4€jaoBEKa.

5 BasieHTHBIE COCTOSIHUSL | IPUMEPE MOJIEKYJIbI STHIICHA. CocraBnare miaH pemenus: | Pabota ¢ Pemenue 3amau NunuBuayanbHbIi
aToMma yriepoaa. TpeTbe BaeHTHOE COCTOAHUE - | TpobiieMbl. Paboras mo MOJETISIMH OPT. KOHTPOJIb
KomOunupoBaHHbIi SpP-rubpuau3anys - Ha IpUMepe | TUIaHy, CBEPATh CBOU BEILECTB
MOJIEKYJIBI alleTUIICHA. JEeHCTBUS € LENbIO U, IPU
I'eomeTpust MonEKy 3THX HEOOXOIUMOCTH,
BEILIECTB U XapaKTEPUCTHKA WCIIPABIISATH OITHOKH
BUJIOB KOBAJIEHTHOM CBA3U CaMOCTOSITEIHHO.
Tema 1. CTpoenne u ki1accu@ukanys OPpraHuYecKnX coeJUHeHNi. (8 yacoB)
6/1 Knaccudukanms Knaccudukanus oprannyeckux | CpaBHEHHE, aHAIN3, Pabora ¢ CaMOKOHTpOIIB,
OpPTaHMYECKHUX COEUHE- | COENMHEHUI M0 CTPOSHUIO HabmroIeHUE yUeOHUKOM. WHAUBUTyaTbHBIA U
HU. YTIIEPOIHOM LENU: ALUMKINYEC- JEMOHCTp. MaTep TPYIIIOBOM
Yok u3y4eHust HOBOrO | KM€, LUKINYECKHE, pa3BETBIICH- KOHTPOJIb
MaTtepuaia HbIE, HEpa3BETBIIEHHBIE; 110 TUITY
aTOMOB B LIEIH; 110 HAJTUYHIO WU
OTCYTCTBHIO KPATHBIX CBA3EH; 110
0COOCHHOCTSIM DIICKTPOHHOTO
CTPOCHHUSL.
7\2 Knaccudukarmst Knaccudukanus opraHudeckux | YMEHHE OpraHn30BaTh Pabora ¢ WNunuBuayanbHbIi
OPraHWYECKHUX COEIMHE- | COCAMHEHHH M0 (QYHKIIMOHAIIb- BBITIOJTHEHHE 33 JaHHH MOJIEJISIMH OpT. U TPYIIOBON
HUH. HBIM TPYIIaM: CHUPTHL, PEHOIBI, | YIUTEINS COTIIACHO BEIIECTB KOHTPOJIb
KomOunnpoBaHHbIi npocThie QUPHIL, aTbJICTHU/IBL, YCTaHOBJIEHHBIM IpaBUJIaM
KETOHbI, KAPOOHOBBIE KUCIIOTBI, | pabOTHI B KaOWHETE
CJIOKHBIE A(UPBI,aMUHBI, HHU-
TPOCOEMHEHHS, aMUHOKHCIIOTHI.
Knaccudukanus mo
MOJIEKYJIIPHOM Macce:
MOHOMEpBI U MOJIUMEPBI.
8\3 OcHOBBI Homenknatypa TpuBuagbHas PasBuTue HaBBIKOB PaGora c Coobmienue mo DpOHTAIBHBIN
HOMEHKJIaTypBI ( mcropryeckas), CaMOOIIEHKH U MOJIETISIMH OPT. TeMe KOHTPOJITb
OpPraHHYECKUX paloHanbHas1, MeXXIyHapOAHAS | caMOaHaIH3a. BEILECTB
COEIUHEHHH. HIOITAK. IIpuHiumbe
KomO6uaMpOBaHHBIH COCTaBJICHUS HA3BaHHUU
OpPTaHMYECKUX COETNHEHHH O
9M\4 OCHOBEI panroHaNbHOM HOMEHKIIATYPE: dopMupoBaHue PabGora co WNunuBuyanbHbIN
HOMEHKJIATYPBI IPOM3BOIHOE OT IIPOCTEMILETO OCO3HAHHOTO U CXeMaMmu, KOHTPOJIb
OpraHNYECKUX OpeaCTaBUTCILA psa, TIIOOpOKETATEITHFHOTO TaOIUIIAMHI
COCIMHCHMIA. andaBUTHBIHA IOPANIOK OTHOLIEHUS K MHEHUIO
KoMmOnHUpOBaHHBIH TICPEUNCIICHNS 3aMECTUTEIICH. JIPYTroro 4eJI0BEKA.

HpI/IHLII/IHLI COCTaBJICHUA
Ha3BaHMI OpTraHuYCCKUX




COCIMHECHUM 110 HOMEHKJIAType
HIOITAK: BBIOOp TITaBHOM 1eTy,
CTapUIMHCTBO 3aMECTUTEIICH.

10/5 Nzomepus B W3omepus, yHKIHOHATBHEIE CocraBnars mian pemienust | Pabota B mapax CocTtaBnenue [lenarornyeckoe
OPTaHMYECKON XUMUH U | TPYIIIBI B OPTAaHUYECKUX pobsiemsl. PaboTas mo TEXHOJIOTHYECKON | HaOmroneHue,
ee BUJIbI. COETMHEHSIX. 3aBUCUMOCTh IJIaHy, CBEPSATH CBOU [EMOYKH AHANBUAYATGHBIA 1
KomOunmpoBaHHbIi CBOICTB BELIECTB OT JEeHCTBUS € LENbIO U, IPU TpyHIOBOI
XUMHYECKOTO CTPOSHUSI. HE00XOTUMOCTH, KOHTPOJIb
CTpyKTypHas ©30Mepus 1 ee HCTIPABIIATH OIIHOKH
Bujbl. [IpocTpancTBeHHas CaMOCTOSITENBHO.
11\6 W3omepust B U30MepHs U e€ BUJIbIL: dopmynupoBaTh Pabora ¢ DpoHTaNBHbII
OpraHMYECKOW XMMHHU U | TEOMETPHYECKAsl U ONTUYECKAs. | COOCTBEHHOE MHEHHUE U YIeOHUKOM, KOHTPOJIb
€€ BUJIbI. buonoruueckoe 3HaueHNE OII- TTO3HIINIO, Ta0InIaMu
KomOunmpoBaHHbIit THYECKON U30MEPUH. apryMEHTUPOBATh U
KOOPIVWHHUPOBATH €€ C
MO3ULMSIMUA AapPTHEPOB
12\7 Pemrenue 3agaq Ha Penrenue 3amad Ha BEIBOJ, Pa3Burtue HaBBLIKOB Pabora c NuauBuayanbHbI
BBEIBOZ (hopMyIT ¢dopmyn opran. CoemuHeHuit ¢ CaMOOLICHKH U yueOHUKOM, U TPYIIIOBON
OpPTaHUYECKUX BEIIECTB | MCIIOJIb30BAHUEM TTOHSTH caMOaHaJH3a. Ta0InIaMu KOHTPOJIb
MOJIISIpHAst Macca, MaccoBast OIS
JJIeMeHTa, 00LIeH HOPMYIIBI
KJIacca BEIECTBaA.
13\8 O0o6menune u Knaccudukanys opranndeckux | YMeEHHE CTPOUTh Pa6ora B rpynmax OpoHTANBHBIN
CUCTEeMaTH3AITH coenuHeHnid. Homenkmarypa a¢hexkTuBHOE KOHTPOJTb
3HAHW 110 CTPOCHUIO U | TPUBHUAJIbHAS B3aMMOJIEHCTBHE C
KJIacCU(UKAITIU ( ucropuyeckas), palluOHAJIbHAS, | OJJHOKIACCHUKAMU TIPH
OpPraHUYECKUX MexxnyHapoanas WIOITAK. BBIIIOJTHEHHH COBMECTHOM
COEIMHEHUI paboThI
Tema 2. Peakuuu oOpraHuvecKux coequHeHui (5 yacon)
14\1 TuIbl XUMUYECKHUX THUIIbI XUMUYECKHUX PEAKLUI B Cocranats 1uiaH pemenns | Pabora B mapax MNHnuBuyanbHbIN
peakuuii B opraHuueckoi xumun. Peakiuu | npoOaemsl. PaboTas mo KOHTPOJIb

OpPraHUYECKOW XHUMHH.
Peakmun
MIPUCOEANHEHNUS U
3aMeLIeHHS
KomOuHnpoBaHHbIiI

palvKalbHbIE U MOHHBIE.
TlonsTue o peakuusx 3amenie-
Hus. ['aoreHnpoBaHue aJIKaHOB
Y apEHOB, LIEJIOYHOU THUIPOIIU3
rajoreHankaHoB. IToHsaTue o
peaKugax NpUCOETUHEHHUS.
T'uapupoBanue, ruApOranOreHu-

IJ1aHy, CBEPATh CBOU
JIEHCTBHUS € LENbIO U, TIPU
HEOOXOJIMMOCTH,
UCTPABIATH OLINOKH
CaMOCTOSITETBHO




15\2 pOBaHUE, TaJOTeHUPOBAHHUE. DopMyITHpPOBaAThH Pabora c Coobienue 1o Ilemaroruyeckoe
THIbl XUMHYECKUX Peaknuy monmuMepu3anun 1 COOCTBEHHOE MHEHHE U YIeOHUKOM, TEME HaOII0IeHNE,
peaxkuui B nonukonaeHcauu. Iloustue o MO3UIHIO, Ta0IMIaMH VHJIMBUAYAJIbHBIA U
OPraHMYECKOM XUMHH. | peaKIuUsX OTHIEIUIEHUs. Jlerua- | apryMeHTHPOBaTh U PaGora B rpymmax TPYIIIOBOI
Peakrmu pupoBaHue. [leruaparaiusi. KOOPJIMHUPOBATH €€ C PaGora c KOHTPOJIb
OpUCOCAMHCHHUA U HerunpoxnopupoBanue Ha MO3ULIUSIMU ITAPTHEPOB yueOHUKOM,
3aMCIICHUA IIpUMEpEe rajloreHaJKaHoOB. PasBuTue HaBBIKOB JCMOHCTD.
KomOnnupoBaHHbIi IoHATHE O KPEKUHTE aJIKAHOB. CaMOOLICHKH U
Peakuuu nzomepuzanuu. caMOaHaIn3a.
I'omonuTHyeckuii u reteponu- Oco3zHaBaTh NOTPEOHOCTH
TUYECKHUU pa3phlB KOBAJIEHTHOH | M TOTOBHOCTb K
XuMu4eckou cBsizu. [lonstue o caM000pa30BaHHIO
HYKJIeo(uIie 1 AIEeKTpodue.
16/3 PeakumoHHbIe YaCTUIBI | BiapMmuOe BIHSHIE ATOMOB B YMeHnue cTpouTh PaGora c OpoHTATBHBINA
B OPraHUYeCKOU MOJIEKY/1aX OPTaHHIECKHX JIOTUYECKOE PACCYXKICHUE, | yIeOHHKOM, KOHTPOJIb
xuMuu. B3anmuoe BerecTs. MHIyKTHBHBIH 1 BKJIIOYAIOIIee TabaunamMu
BJIMSIHUE aTOMOB B Me30MepHBIit 5P EKTEL. YCTaHOBJICHHE PUIUMHHO-
MOJIEKYJIE. CJIEICTBEHHBIX CBSI3EH
KoMOuHMpOBaHHBIH
17\4 O600menue n Crpoenue u DopMyIHPOBaThH Pabora B rpynmnax | Pemenne OpOoHTATBHBIN
CHUCTEMAaTU3ALIMS KIJTACCU(UKAIIHSI OPTAaHUYECKUX | COOCTBEHHOE MHEHUE U 3aHUMATENIbHBIX KOHTPOJIb
3HaHUI O CTPOCHUU U coeIMHEHUM. TUITbl XUMUYECKUX | MO3ULHIO, 3a1a4
Knaccuukanmy opra- | peakuuid. Uzomepus apryMeHTUPOBATh U
HUYECKUX COECTUHEHUH, KOOPAUHHUPOBATH €€ ¢
XUMUYECKUX PEaKLMIX MO3ULIMUSIMU TAPTHEPOB
B OpraHUYECKOU
XUMUH.
KomOuHnpoBaHHbII
18\5 Kontponbnas padota YMeHnue cTpouTh WNunuBuayanbHbIi
Nel mo remam JIOTUYECKOE PacCyKICHNE, KOHTPOJITb
«CtpoeHue u BKJIKOYAIOLIEE
KJIACCU(UKAIUSL YCTaHOBJICHUE TPUYUHHO-
OpPTaHMYECKUX CIIEJICTBEHHBIX CBA3EH
COEIMHEHUI» U
«Peakmun
OpPTaHIMYECKUX
COCTUHEHUI
Tema 3. YriieBogopoasn (26 yaco)
19\1 AJTKAHBL. IpenenbHble YraeBOgOPOIbI, Oco3naBartb nmotpebHocth | Pabota ¢ TexctoMm, | CooOrieHue, Ilegarornueckoe
CTpoeHue, H30Mepus, o6mas hopmyrna, romonorudec- | ¥ TOTOBHOCTb K CpaBHEHUE MpE3eHTalUuU HaOIIOICHHE,
HOMEHKIIATypa. Kas Pa3HOCTh, XHMHYECKOE CaMOO6paSOBaHI/II’0 I/IHI[PIBI/II[yaJIBHHﬁ u




KomOuHupoBaHHbIi crpoenne. KoBasieHTHbIE CBSI3U IPYyIIIOBON
B MOJIEKYJIaX, Sp° —THOpUIM3a- KOHTPOJIb
1us. M3oMepus yrieposHoro
CKeJIeTa.
20\2 [Mony4yenune u pusnveckne Oco3naBartp nmotpedHocTh | Pabota ¢ TekctoM, | CooOlieHue, Ilenaroruyeckoe
AJIKAHEL CBOIiCTBA. 1 TOTOBHOCTb K CpaBHEHHE Mpe3eHTALNN HaOIro/IeH e,
[lonyuenue u Onpenenenne MOJIEKYISIPHOM caM000pa30BaHHIO AHANBUAYATGHBIA 1
(usnueckue cBoiicTBa. | POPMyIIBI ra3000pa3HOrO TPYIIOBO#
KoMOuHHUpOBaHHBIIH YIIEBOIOPO/IA 110 €TI0 KOHTPOIb
IJIOTHOCTH U MAacCOBOM J0JIHU
3JIeMEeHTa.
21\3 XVMUYECKHe CBOMCTBA | XUMHUECKUE CBONCTRA; dopmupoBaHue Pa6ora co OpoHTATBHBINA
aJIKaHOB. TOpPEHUE, TAIOT€HUPOBAHUE, OCO3HAHHOT'O U cX€MaMi, KOHTPOJIb
KomOuHupoBaHHbII TepPMHUUECKOe Pa3/oKEHNE, JI00OpOKENaTETHLHOTO TabaunamMu
JIETHPUPOBAHNE, OKHUCIICHNE, OTHOIICHHA K MHCHHIO
JPYTOro 4esaoBeKa.
n3oMepuzanua. Mexanusm
P OlieHMBaHKE PE3YIHTATOB
€aKInu 3amerneHus. Peakmus .
peakil m Tt CBOEH JeSTEeNFHOCTH Ha
Bropua. ypoke
22\4 COCTaB, CTpPOCHHEC, U30MEPUsI, @OpMI/IpOBaHI/Ie Pabota co (DpOHTaJ]I)HHﬁ
Pemenne 3a/laq u XUMHWUYECKHE CBOUCTBA U OCO3HAHHOTO 1 cX€MaMi, KOHTPOJIb
TIPaXXHEHUI 10 TeMe
yop MOJTyYEHHE ATKAHOB. JOOPOXKENATENLHOTO TadJIMIaMu
«AJIKaHBD» OTHOILIEHUSI K MHEHUIO
JIPYToro YesoBeKa.
OneHnBaHNe Pe3yIbTaTOB
CBOEH JIeITENFHOCTH Ha
ypoxe
23\5 AJIKCHBL HemnpenenpHble yriaeBOIOPOIBI Oco3HaBath moTpedHocTh | Paborta c Coobmenue 1o WHnuBu Iy TbHBIN
) psifia STHIICHA (AIKEHbI), SP° — 1 TOTOBHOCTb K YIeOHUKOM, TEME U TpyNIOBOM
Crpoenue, usomepus,
HOMEHKIAIVDa ruOpuar3anyrs JIeKTPOHHBIX camMo00pa30BaHUIO JEMOHCTD. KOHTPOJIb
ypa, opOuTaneil yriuepoaHbIX aTOMOB,
(u3nuecKue cBOWCTBA, N
6 —M m-cBsizeil. 3omepus
MOJTyYeHHUE
N YTIEPOAHOTO CKENIEeTa U
Komb6uaMpOoBaHHBIH o .
TIOJIO’KEHUS IBOMHON CBSI3H.
Howmenknarypa.
T'eomeTpuueckas uzomepus.
24\6 ATKEHBI. HemnpenenbHble yrneBo1opoIbl YMeHue cTpouTh Pabora ¢ 3amuTa npoekToB | MHAMBHIyanbHBINA
2 N
Ctpoenue, u3omMepusi, | psiza 3TuieHa (aJKeHsl), SP° — JIOTHYECKOE paccyXKICHUE, | YIeOHHUKOM, U TPYIIIOBOH
HOMEHKJIaTypa, TUOpUAN3AINS HIEKTPOHHBIX BKJTIOUAIOIIEe TabIuIaMu KOHTPOITb

(m3nyecKue CBOMCTBA,

opbuTasiell yraepoJHbIX aTOMOB,

YCTAHOBJICHUC NTPUYNHHO-




MOJTyYeHUE
KoMmOnHUpOBaHHBIIHA

6 —u m-cBszeil. Izomepust
YIJIEPOJIHOTO CKEJIETa U
TOJI0KEHUS ABOMHOM CBSI3U.
Homenkunarypa.
T'eomerpuueckas uzomepusi.

CIIEICTBEHHBIX CBS3EH

25\7 " Peaknuu mpucoeuHeHusI. AIeKBaTHO MCIOIL30BaTE | PaboTa ¢ OpoHTATBHBIN
XHUMHUUeCKre CBOMCTBA
ATKEHOR. Peaknyin OKUCIICHUS U TTOJIUME- | PeUb JJIs IUIAHUPOBAHUS U | YUCOHHUKOM, KOHTPOJIb

. puzanun ankeHoB. [[puMeHeHne | perynsuu cBoei TaOJIMIaMHU

KoMOuHMpOBaHHBIH N

aJIKEHOB Ha OCHOBE X CBOMCTB. | J€ITEIBHOCTH

MexaHu3M peakiuu dIEKTPO-

(UITBHOTO TPUCOSTUHEHUS K

ankenaMm. OKHCIICHUE alTKEHOB B

MSATKUX U )KECTKUX YCIOBUSX.

IIpaBuno MapKkoBHUKOBA.

26\8 O6001menue u AJTKaHBI, aTKEHBI. PasButne HaBBIKOB Pa6ora c OpoHTaTBHBIN 1
CHCTEMAaTH3aLHs Howmenxkmarypa, nzomepus, CaMOOIIEHKHU U YIeOHUKOM, WHINBUIYATbHBIA
3HAHUU [0 TEMAM CBOICTBA, MTOJIyYEHHUE, CaMOaHAJIN3a. JIEMOHCTP. KOHTPOJIb
«AJIKaHBI» U MIpUMEHEHNE
«AJIKEHBDY

27\9 O06006111EHYE U VYcraHoBieHUE XUMAYECKOM PasBuTHe HaBBIKOB Pabora 1o Pemenne DpoHTANIBLHBIN U
CHCTEMaTU3allHs (hopMyJIBI BELIECTBA 110 CaMOOIICHKHU U o0pa3sity 3aHUMATENBHEIX WHIMBHTy aJTbHBIN
3HAaHUH 110 TEMaM MAacCOBBIM JOJISIM JIEMEHTOB 1 camMoaHaJIn3a. 3a7a4 KOHTPOITb
«AJIKaHBI» U MPOAYKTaM TOPEHUS
«AJIKEHBDY

28/10 HuknoankaHsl. [MonsiTHE O MUKIIOATIKAHAX X UX | YMEHHE CTPOUTh Pabora ¢ WupuBuayansHbIi
Crpoenue, nzomepus, cBoiicTBax. 'omonornueckuii JIOTUYECKOE PACCYXKICHHUE, | PUCYHKaMH, KOHTPOITb
HOMEHKJIATypa, psia u obrias Gpopmyia BKJIFOYAIOIIEe CXEMaMH,

CBOICTBa [IAKJIOANKAHOB. M30Mepus. YCTaHOBJICHHUE IPUYUHHO- | TIpUOOpaMu
KomMOuHMpOBaHHBIH XHUMHYECKHE CBOMCTBA CIICICTBCHHBIX CBI3CH

[UKJI0AJIKAaHOB: TOPEHHE,

pasnoKeHne, paauKaIbHOe

3aMelIeHUe, U30MEpU3aLIHSL.

Oco0kle cBOMCTBA

LIUKJIOIPOIIaHa, MKI00yTaHa.

20\11 AJKWHEL. T"'omonornueckuii psii ankKuHOB. YMenune BeIAEATE I1aBHOE | PaboTa co NuaauBuyanbHbI
Crpoenue, usomepus, Oo6mas dpopmyna. CtpoeHue B TEKCTE, CTPYKTYPUPOBATh | CXEMaMHU, KOHTPOITb
HOMEHKJIaTypa, MOJICKYJIBI alICTUIICHA U IPYTUX | y4eOHBIN MaTepuan TaOIULIAMHI
TTOJTYICHUE U aJKUHOB. MI30MepHs aJIKMHOB.
¢usnueckue coiictBa. | Homenknarypa ankunos. [Tomy-

KoMOuHMpOBaHHBIH YeHHe aJIKWHOB: METAHOBLIN U
30\12 XuMHYeCKHe CBOMcTBa | KapOMIHBIH criocoObl. Pusndec- | YMeHHe CTPOHUTH Pabora B mapax WNunuBuyanbHbIH

AJIKMHOB.

KHE CBOICTBa aJIKWHOB. Peakmun

s dhekTHBHOE

Y TPYIIOBON




KomOnHUpOBaHHBIIHA MPUCOEIMHEHUS: TAJIOTEHUPOBA- | B3AaMMOJECHCTBHE C KOHTPOJIb
HHE, THIPOTaJoreHUPOBAHHUE, OJTHOKJIACCHUKAMHU TIPU
runparanus (peakuus Kyuepo- BBITIOJIHEHUN COBMECTHOM
Ba), THApUpoBaHue. Tpumepu- paboThI
3aLus aleTHiIeHa B OEH3011.
OKucCIIeHNE AJIKHHOB.
31/13 Pemenue 3anau Ha
BEIBOJT (hOPMYITBI Omnpenenenne GopMyIsl
BEILECTBA I10 BEII[ECTBA 110 IPOAYKTaM €ro
MPOAYKTaM MX CrOpaHusl.
CTOpaHUs
32\14 Ankauenst. CTpoetne [lonsTHE O AMEHOBBIX Oco3HaBatb moTpedbHOCTh | PaboTta ¢ CoobmieHue mo [lenarornyeckoe
MOJIEKYJ1, H3OMEpHS, YTJIEBOZOPOJAX. Kayuyk kak U TOTOBHOCTH K yUeOHUKOM, TeMe HaOro/IeHNE, }
HOMEHKATY A, MPUPOIHBIH NOTMME, €ro camMo00pa30BaHUIO JEMOHCTP. MH/MBHy bR 1
KoMGHHupoBaHHbiii CTpPOCHHE, CBOICTBA, TpYIIIOBOI
BYJIKaHU3ALHSL. KOHTPOJITb
33\15 Xumuueckre cBOWCcTBa | Peakunu nprucoenunenus, YMeHue cTpouTh Pabora ¢ 3amura npoekToB | OpoHTAIBHBIN
ankanueHoB. Kayuyku. | monmumepusaru. OCOOCHHOCTH | JIOTUYECKOE PACCYXACHUE, | yUCOHHKOM, KOHTPOJIb
Pesuna. peakLuil MPUCOETUHEHUS K BKJIKOYAIOLIEE Ta0IUIaMu
KomOuHMpoBaHHbBIH aJKaIeHaM C COMPSHKCHHBIMU yCTAaHOBJICHUE IPHYHHHO-
n-cBsi3aMU. CononMepu3aIust CIJIC/ICTBEHHBIX CBS3EH
34\16 [IpakTnueckas [IpaBuna paboTsl B YMeHue cTpouTh Pabora ¢ Hccnenosanue WNHuBuayanbHbIM
pabota Nel. naboparopui. JIOTUYECKOE pacCyKACHHUe, | PUCYHKaMH, BBIJIAaHHBIX KOHTPOJIb
«KavecTBeHHBII KavecTBeHHblI# aHaN3 BKITIOYAIOIIIEe CXEMaMH, BEIIECTB
aHaJIN3 OPraHUYECKUX | BEIIECTB. YCTaHOBJICHUE IPUYMHHO- | IpuOOpaMu
COEIMHEHUI. CJIEICTBEHHBIX CBSI3EU
YPOK-IPaKTUKYM
35\17 Apomatndeckue ApeHsl. DnekTpoHHoe cTpoeHue | Pabotas no many, Pabora ¢ TekcTom, WNunuBuayanbHbIi
YTII€BOIOPOBI. MoJekyibl. ['omonoru 6en3ona. | cBepATb CBOM ACHCTBHS C CpaBHEHHE KOHTPOJIb
CTpoeHne MOJIEKYJITBI Uzomepust B psiry TOMOJIOTOB. LEJNBI0 U, IPU
6ensona. Pusnueckne | Ilomydenue u mpuMeHeHne HEO0OXOTUMOCTH,
CBOHCTBA U CIIOCOOBI OeH30J1a ¥ €ro TOMOJIOTOB. UCTPABIATH OLINOKH
MOJTYYEHUS aPCHOB. CaMOCTOSITEITHHO
KomOuanpOoBaHHBIH
36\18 Apomatndeckue ApeHsl. DnekTpoHHoe ctpoeHue | OcosHaBaTh notpedHOCTh | PaboTa ¢ TekcToMm, ®poHTANBHBIN
YTJIE€BOIOPOIBI. MoJekyibl. ['omonoru 6eH3ona. | ¥ TOTOBHOCTH K CpaBHEHHE KOHTPOJIb

CtpoeHHEe MOJICKYITBI
6ensona. PuznvecKue
CBOWCTBA U CIOCOOBI
MOJTYYEHUS aPCHOB.
KoMmOnHUpOBaHHBIH

M3oMmepus B psiiy TOMOJIOTOB.
Tlonydyenue u npuMeHeHUE
OcH30J1a ¥ €r0 TOMOJIOTOB.
XuMHYecKre CBoicTBa OeH30a:
peakiuu 3amenieHus (OpoMupo-

caMo00pa3oBaHUIO




37\19 . BaHME, HUTPOBaHME), mpucoeau- | Oco3HaBaTh MOTpeOHOCTL | Padora co Coobmenue, OpoHTATHHBIHA
XUMHUYECKHE CBOWCTBA
HeHus (Bogopoaa, xjopa). B3a- | M rOTOBHOCTB K CXEMaMH, Mpe3eHTaINs KOHTPOJIb
oenzoina. [Ipumenenmne
KoMOHHupoBanHbiii MMHOE BIUSIHAE aTOMOB B MOJIe- | caM0O0pa30BaHUIO TabaunamMu
KyJIe TOIyoJIa.
38\20 Xumudeckue cBoiicTBa OeH3oaa: | Oco3HaBaTh MOTpeOHOCTH | Pabota co Coo0iieHue, ®poHTAIBHBIH
N uMiecKie cBoficrpa | PCAKUHH 3aMEILCHNS (6pomupo- | B TOTOBHOCTB K CXEMaMH, npe3eHTanus KOHTPOJIb
BaHHE, HUTPOBaHKE), IPUCOEAN- | CAMOOOPa30BAHUIO TabaunamMu
6enzona. [IpumeHenune
KoMGHHMpOBaHHbiii HeHus (Bogopoga, Xjopa). B3a-
WMHOE BJIMSIHHE aTOMOB B MOJI€E-
KyJIe TOJIyoJa.
39\21 I'enetnueckas cBs3b CpaBaenue ctpoenus u cBoicTB | CocraBisTh MiaH penieHust | Pabora B mapax WupuBuayansHbIi
MEXTy KJTaccaMu MIpEJIEeNbHBIX, HeTIPEIETbHBIX U mpoOsiemsr. PaboTas mo KOHTPOJIb
YTIIEBOJIOPOJIOB. apoOMaTHYECKUX YTIIEBOJIOPOJIOB. | IUIaHy, CBEPSITh CBOU
KoMOuHMpOBaHHBIH B3anuMocBsI3b TOMOJIOTHUECKHIX JIEUCTBUS C UEIBIO U, IPU
psaoB HE00XOTUMOCTH,
HCIIPABIIATH OITHOKH
CaMOCTOSITEIHHO
40\22 [Ipupoausie ucrod- [TpupoaHBIi 1 TOMYTHBIIA YMeHue CTpOUThH Pabora c Tekctom, | Peknama BemiectBa | MHIuBUayaIbHBIM
HUKH yTJIEBOJOPOJOB. | HE(TSIHOM rasbl, UX COCTaB U a¢dhekTuBHOE CpaBHEHHE KOHTPOJIb
Hedtb, npuponasiit HCIIOJIBb30BAaHUE B HAPOJHOM B3aUMOJICUCTBHUE C
ra3, KAMEHHBIN yroJib. xo3siictBe. Hed1b, ee cocTaB u OJHOKJIACCHUKAMH IIPU
Wzydenne HOBOTO cBoiicTBa. DpakIMOHHAS TIEpe- BBITIOJTHEHHH COBMECTHOM
MaTepuaia ronka He(tu. Kpekunr u apoma- | paboTsl
TH3aIUs HEPTEIPOIyKTOB.
41\23 OxpaHa OKpy>Karollel cpebl. YMeHue cTpouTh Pabora c Tekcrom, | Peknama BeriectBa | MHIuBUayaibHbIH
[IpuponHsie ncrou- OxTaHOBOE YUCIIO OEH3HHOB. s¢dexTHBHOE CpPaBHEHHE KOHTPOJIb
HUKH yTraeBogopoaoB. | CriocoObl CHUKEHUS TOKCHY- B3aMMOJICHCTBUE C
Heds, npupoanbii HOCTH BBIXJIOITHBIX Ta30B aBTO- OJTHOKJIACCHUKAMH TIPU
ra3, KAMEHHBIH yTOJib. mobuieil. KokcoBaHne kameH- BBITIOJIHEHUH COBMECTHOM
N3ydenne HOBOTO HOTO YIJIsl, MPOIYKThI KOKCO- paboThI
MaTtepuaia BaHMs1. [Ipo0ieMbl oTydeHust
JKUJIKOTO TOIUIMBA U3 YTJIL..
42\24 VYrnesonoponsl. [lomyuenue, YMeHnune cTpouTh Pabora ¢ ®poHTANBHBIN
O06001meHne 3HaHNi TI0 | CBOMCTBA, IPUMCHEHHE, s¢hekTrBHOE y4IeOHBIM KOHTPOJTb
teme. [TogroroBka k WU30MepHs U HOMEHKJIATypa. B3aUMO/IEHCTBUE C MaTepruaIoM
KOHTPOJIbHOM paboTre PacuerHble 3anaun OJTHOKJIACCHUKAMHU TPU
KoMOuHMpOBaHHBIIH BBITIOJIHEHUH COBMECTHOM
paboThI
43\25 Pa6otas mo nany, Pabora ¢ [lenarornyeckoe
Kontponbnas padota CBEPATH CBOM JICHCTBHSI C PUCYHKaMH, HaOJI0/ICHUE,
No2 mo teme LEJBIO U, TIPH CXEMaMH, WHINBHUTyaTbHBIA U
«YTIEBOIOPOIBDY. HEOOXOAMMOCTH, npudopamMu TPYIIITOBOM




Ypok yuera u HCIIPABIISATH OLIHOKH KOHTPOITb
KOHTPOJIS 3HaHUH CaMOCTOSITETTHHO
44\26 [IpakTuueckas [IpaBuna paboTsl B 1a00paTo- YMeHue cTpouTh Pabora ¢ Uccnenosanue OpoHTATBHBIH
pabota Ne2, pun. IlpaBuna Ge3onacHOCTH JIOTUYECKOE PACCYKIACHUES, | PUCYHKaMH, BBIJIAaHHBIX KOHTPOJIb
«YTIIEeBOIOPOABI». mpu paboTe ¢ eNKUMH, TOPIOYH- | BKITIOYArOIIee CXEMaMH, BEIIECTB
Y pOoK-IpakTHKYM MU ¥ TOKCUYHBIMHM BEIIECTBAMU. | YCTAHOBJICHUE MPUUMHHO- | TIpUOOpaMu
Wnentudukanys opraHMYecKuX | CICICTBCHHBIX CBS3CH
COCTMHCHMH (PTHIICHA U METaHa)
Tema 4. Kuciopojacoaep:kamue coequHenus (26 4acon)
45\1 CrupThl: COCTaB, ATOMHOCTH CIIUPTOB. DJIEKTPOH- | YMEHUE aJIcKBaTHO Pabora c DpoHTATBHBIN
KJIACCU(UKAIUS 1 HOE CTpoeHHe (PYHKIIMOHATIBHONH | MCHOJB30BaTh PEYb IS YIeOHUKOM, KOHTPOJIb
M30MEpHS  CIIHPTOB. rpynnsl. BomoponHas cBs3b TUTAHUPOBAHUS U Ta0IUIaMu
Nzyuenue HOBOTO MEXJIy MOJICKYJIaMH, BIIMSIHAC €€ | PETYJISIUN CBOCH
MaTtepuaia Ha (pU3NIECKIe CBOMCTBA CITUP- JIESTEIIbHOCTH
46\2 XHUMHYECKHE CBOMCTBA | TOB. ['oMoJoruyeckuii psij npe- CocTaBiATh IJIaH PaGora co CoobmieHue mo MNHnuBuyanbHbIN
MpeIeIbHBIX JIETBHBIX OJTHOATOMHBIX CIIHP- pelieHus npoOIeMBbl. cXxemMamy, TeMe KOHTPOJIb
OJTHOATOMHBIX TOB. U3oMmepus. CoupThl: miep- Paboras no miany, TabIUIIaMHU
CIIUPTOB. BUYHBIC, BTODUYHBIC, TDETUYHBIE. | CBEPATH CBOM JCUCTBHS C
KoMOuHMpOBaHHBIH Homenkmatypa cnuptoB. Xumu- LENBI0 U, IPU
YECKHE CBOWCTBA: TOPEHUE, OKUC- | HEOOXOIUMOCTH,
JICHHWE JI0 aJbJIETH/IOB, B3aHMO- HCTIPABIISTh OIIMOKH
JIEHCTBHE CO MIEIIOYHBIMHA METANI- | CAMOCTOSTEILHO
47\3 XHUMHUYECKHE CBOMCTBA | JaMH, raJJor€HOBOJOPOJaMH, VYMeHnune BuIAETATE Pabora B mapax WHnuBuyanbHBINA
MpeIeIbHbBIX KapOOHOBBIMH KHCIOTaMH. IJIABHOE B TEKCTE, U TPYIIOBON
OJTHOATOMHBIX U [TonyueHue CIUPTOB U3 MPEENb- | CTPYKTYPUPOBAThH KOHTPOITb
MHOTOaTOMHBIX HBIX ¥ HEMIPEJENbHBIX YyIIEeBOAO- | yueOHBIN MaTepHral
CIIMPTOB. ponoB. ITpOMBIILITIEHHBIN CUHTE3
KoMOuHMpOBaHHBIH MeTaHona. [lpuMenenune criupTos.
48\4 [onyuenue OTUICHIIIMKOIIb ¥ TIIMLUEPHH KaK | dopMupoBaHUe Pabora ¢ Coobuienue 1o
NpeaesIbHbIX MPEACTaBUTEIM MHOTOATOMHBIX OCO3HAHHOTO U puCyHKaMH, TEME
OZTHOATOMHBIX cnupToB. OCOOEHHOCTH X XMMH- JIOOpOKETATETHHOTO CXEeMaMH,
CIIHUPTOB. YECKHX CBOWCTB, MPAKTUYECKOC OTHOIIICHHUS K MHCHUIO npubopamu
KomOuHnpoBaHHbBII [TPUMCHCHME. JPYroro 4ejaoBeKa.
49\5 ®enombl. DeHod. ®eHod, ero GU3NIECcKue CBOM- YMeHue BBIIENATh PaGora c WNunuBuyanbHbII
Crpoenue, pusnueckue | cTBa U nojaydeHue. KucioTHbie IJIaBHOE B TEKCTE, YUIEOHUKOM, KOHTPOJIb
Y XUMUYECKHE cBOiicTBa. B3anMHOE BIUsSHUE CTPYKTYpUPOBaTh JIEMOHCTD.
CBOMCTBa. YPOK aTOMOB U IPYIIN B MOJIEKYJIaxX y4eOHBIN MaTepHal
M3Yy4eHHUsI HOBOTO OpPTaHMYECKUX BEIIECTB.
MaTtepuaia
50\6 denomnrl. ®enoi. IMonmukouaencarus Gperona ¢ CocTaBATh I1aH Pabora ¢ Uccnenosanue ITegaroruueckoe
Crpoenue, pusndeckue | hopmanpaernioM. KauectBeHHass | pereHus mpoOIeMBl. pPHUCYHKaMH, COCTaBa IlacTMacc | HaOIOJeHHe,




Y XUMHUYECKHe peakius Ha (EHOII. Paboras no miany, CXEMaMH, Y BOJIOKOH WHINBHUTyaTbHBIA U
CBOICTBA Kiaccudukanus heromnos. CBEpSATH CBOM JCHCTBHSA C | IpUOOpaMu TPYIIOBO#
KoMOuHMpOBaHHBIH OnekTpoUITBHOE 3aMEIICHHUE B LENBI0 U, IPU KOHTPOJIb
0O€H30IbHOM KOJIBIIE. HEOOXOIMMOCTH,
HCIIPaBJIATEH OIIHOKH
CaMOCTOSITEITLHO
51\7 [Mpumenenue penona. | IlpuMeHeHHE MPOU3BOAHBIX dopmupoBaHue Pa6ora co OpoHTaTBHBIH
KomOnHUpOBaHHBIIH deHoMa. OCO3HAHHOTO H cXeMaMH, KOHTPOJTb
JIOOPOKETATEITHHOTO TabIUIIaMu
OTHOIICHUS K MHCHHIO
JIPYTOTO YeJIOBeKa.
52\8 [IpakTnueckas padora | IlpaBuia paboTsl B 1aboparo- CocTaBiATh TUIaH PaGora c Uccnenosanmne OpoHTATBHBIN
Ne3 o teme «Criupthl | pun. [IpaBuia 6e3omacHOCTH pelieHus npoOIeMBbl. PUCYHKaMH, BBIJIaHHBIX KOHTPOJIb
U (EHOJIBDY. Paboras no miany, CXEMaMH, BEIIECTB
YPOK-IpaKTUKYM CBEPATHh CBOM JICHCTBHS C | IpUOOpaMH
LENBI0 U, IPU
HEOOXOIUMOCTH,
WCTIPABIISTh OIIHOKH
CaMOCTOSITETTHHO
53\9 N p— Anbaerunpl. Crpoenune ¢pyHkinuo- | CocTaBisITh IIaH Pabora B mapax Peknama BemectBa | MHauBUIyanbHbINH
AN A— HaJIbHas TPYMIa, €€ EKTPOHHOE | PellICHNS MPOOJIEMBI. KOHTPOJIb
- ctpoenue. ['omonornueckuii pan. | Paboras o IiaHy,
Howmenxkmarypa. Ctpoerne CBEPSATH CBOM JICHCTBUS C
HOMEHKJIaTypa.
CrpoeHHe MOJEKY, KETOHOB. LENBIO U, IPU
(u3nveckue cBoiCTBA. HEO0XOmIMOCTH,
N WCTIPABIISATh OIIMOKH
KomOuHMpoBaHHbIT
CaMOCTOSITETIHHO.
54\10 AJbIeTHuab!: YMeHue CTpOUTH Pabora co OpoHTATHHBIHA
KJIACCU(DUKAITHS, JIOTHYECKOE CXEMaMH, KOHTPOITb
H30MEpHs, paccyxJeHue, Ta0IMUIaMu
HOMEHKJIaTypa. BKITIOYAIOIIce
CrpoeHue MOJIeKyI, YCTaHOBJICHUE IPUIHHHO-
(hm3nuecKue CBOMCTBRA. CJIEJICTBEHHBIX CBSI3€H
Komb6uaMpOoBaHHEIH
55\11 XHUMHYECKHE CBOMCTBA aJIbJeTH- YMeHue BBIIENATD Pabora ¢ Tlegarornueckoe
JIOB: OKHUCJICHHE, TIPUCOE- TJIABHOE B TEKCTE, YIeOHUKOM, HaOII0ICHHE,
quHeHne. OCOOCHHOCTH PEaKIMid | CTPYKTypUPOBATh Ta0IMIaMu WHIUBUIYATGHBIA 1
XWMHYECKHE CBOWCTBA | OKHCICHUSA KeTOHOB. [lomyduenne | y4ueOHBIN MaTepuan rpynmnoBoi
QJBJIETUJIOB. aJBJICTH]IOB M KETOHOB, KOHTPOJIb

IIpuMeHeHre MypaBbUHOTO U
YKCYCHOTO albAeTHAOB. ATIETOH —
BOKHEHIIUHN MTPEJCTABUTEID




KomOnHUpOBaHHBIIHA

KETOHOB, €r0 IMPaKTU4YCCKOC
II0JIb30BAHHUC.

56\12 Peakmus «cepebpstHOTO 3epKaia», | IIporao3uposats Pabora c O poHTATHHBIHA
Kauecrpennble okucnenne ruapokcuaa memu (11) | xumugeckue cBoiicta pUCYHKaMH, KOHTPOJIb,
PCakiii Ha alILACTUABL | iy yarpesanun. OKUCIEHHE BEIECTBA HA OCHOBE X | CXEMaMH, VIHIMBH Ty AJIbHBINH
Kombunuposamblit OeH3albIeruIa Ha BO3IyXe cTpoeHus npubopamu KOHTPOJIb
57\13 MpakTiieckas paGora ITpaBuna paboTs! B 1aboparo- YMeHue cTpouTh Pa6ora ¢ HccnenoBanue DpoHTaIBHBIN
N& [0 TeMe p pun. I[lpaBuia Ge3omacHOCTH JIOTHYECKOe PUCYHKaMH, BBIJJTAHHBIX KOHTPOJIb
\ acCyXICHHE cXeMaMH BEIIECTB
«AJBIETUALI U paccyxn > > m
BKITFOUAIOIIIEe pudopaMu
KETOHBI».
YCTaHOBJICHUE TIPHYUHHO-
YPOK-paKTUKYM. N
CJICJICTBEHHBIX CBSI3eil
58\14 XHUMHYECKHE ypaBHEHUS HA Ymenue 0600mare u Pabora ¢ OpoHTANBHBIN
CucremaTu3anys u .
. CBOMCTBA BEIIECTB JIAHHBIX CHCTEeMaTH3UPOBATh KapTOYKaMH- KOHTPOJIb
000011IeHHE 3HAHUN O
KJlaccoB, PemieHne pacueTHBIX M | CBEIEHHSI, IOTYYEHHBIE O | 3aJaHUsMH
crimprax, (eHonax u
IKCIIEPUMEHTAIBHBIX 33/1a4 KJ1accax
KapOOHIILHEIX KHCIIOPOJICOAEPIKAIIIX
COCIMHEHHSX POACOACP
COCJIMHEHUH
59\15 XUMHUYecKHe ypaBHEHUS Ha Ymenne 0000mars u Pabora ¢ OpoHTATBHBIN
CucremaTu3anus 1 o
. CBOMCTBA BEIIECTB JIaHHBIX CHCTEeMaTH3UPOBATh KapTOYKaMH- KOHTPOJIb
000011IeHVe 3HAHHI O
KJ1accoB, PemieHne pacueTHbIX U | CBEACHWUS, TTOJyYeHHbIE O | 3aIaHUsIMU
crimprax, eHonax u
IKCIEPUMEHTAIILHBIX 33]1a4 KJlaccax
KapOOHHITHHbIX KHCJIOPOJICOJIEPIKAIIIHX
COCIMHEHHSIX pPOCOLCpall
COCJIMHEHUH
60\16 Konrponphas padbora WuanBuayansHBIiT
Ne 3 o Teme KOHTPOJITb
«CnupThl, (GEHOIIBI,
KapOOHMJIbHBIE
COCJIMHEHHUS».
Ypok yyera u
KOHTPOJIsl 3HAHUM
61\17 KapOonossie kucnotsl: | CTpoeHune KapOOHOBBIX KUCIIOT. ®opmupoBaHue Pabora ¢ WNunuBuayanbHbIi
CTpOCHHE, KJ1ac- DNeKTPOHHOE CTpOeHHE KapOOK- | OCO3HAHHOTO U nH(pOpMaNOHHBI Y TPYIIIOBOM
cudukanus, CHJILHOH TPpYMIIbI, 00bSICHEHNE JI00pOsKeNnaTeNbHOTO MH pecypcami, KOHTPOJIb
HOMEHKJIATypa. MOJBMKHOCTH BOJAOPOJIHOTO aT0- | OTHOUICHHUS] K MHEHHIO pabora c




dusnyeckue CBOMCTBA

Ma. OCHOBHOCTE KHCIOT. ["'oMoI10-

JPYroro 4eJ0BeKa.

TaOINIIEH,

IpeaeIbHbIX THUYECKUH PsII IPENENIbHBIX OJIHO- y4eOHUKOM
OJTHOOCHOBHBIX OCHOBHBIX KUCIIOT. XUMHUECKHE
KapOOHOBBIX KHCIIOT. CBOICTBA: B3aUMO/JICUCTBUE C
VYPOK U3y4eHHUsI HOBOTO | HEKOTOPHIMU METaJJIaMH, LIEeJI0-
MaTepHaa YaMu, ciupTamu. M3meneHue
62\18 X . CHIIBI KUCJIOT I0JI BIUSHAEM CocTaBnsTh IJIaH PaGora co CooOuienue mo OpoHTaTBHBIH
mgH%CKHe CBOMCTBA | amMecTHTeNeil B YITIEBOIOPOTHOM | PEIICHHUS IIPOOIEMBL. CXEMaMH, TeMe KOHTPOJIb
KapOOHOBBIX KHCJIOT. panukane. OcoOeHHOCTH Mypa- Pa6oras 110 ruiany, Ta0JIMIAMU
BbMHOU KHUCIOTHL. [lonyuenue CBEPSITh CBOU JICUCTBUS C
. KUCIIOT OKHCJIEHHEM abJETHIOB, | IIEJbI0 U, TIPH
KomOuHupoBaHHbII
CIHMPTOB, NIPEJICIbHBIX YIIIEBO- HEOOXOTUMOCTH,
JiopozioB. Baxknelmue npeacra- HCIPABJIATH OIIHOKH
BUTEJIN KaPOOHOBBIX KHCIIOT. CaMOCTOSITETIHHO.
63\19 XVMUYECKHe CBOICTBA [IporrosupoBatb Pa6ora c OpoHTATBHBINA
KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA KapTO4KaMu- KOHTPOJIb
BEIIECTBA HA OCHOBE HX 3aJaHUSMHU
KoMOuHMpOBaHHEIH CTPOCHMUS
64/20 CoroKHbIC SOHPH: CrpoeHune croxHbIX 3QUPOB. Ymenne ananu3upoBath, | Pabora c Tekcrom, | Pexiama BemectBa | MHauBHIyanbHbIH
PhI: Homenknatypa coXHBIX 3HUpOB. | CPAaBHUBATS, CpaBHEHHE KOHTPOJIb
MOJTy9YeHHUEe, CTPOCHUE,
[IpakTrueckoe UCTIONb30BaHNE KJ1accu(pUIMPOBaTh U
HOMEHKJIaTypa,
3¢upoB. 0000maTh (haKTHI U
(usnueckue u
o sIBJIEHUA. BBIABIATH
XMMUYECKUE CBOMCTBA.
o MPUYMHBL U CIIEJICTBUS
KomOuHMpoBaHHbIT o
IPOCTHIX SIBICHUN
65\21 CorosKHbie AUpH: O6paTUMOCTh peakuu Ymenne ananu3upoBath, | Pabora c Tekcrom, | Pexiama BemectBa | MHauBHIyanbHbIH
PhI: stepudukanuu. ['maponus CpaBHUBATH, CpaBHEHHE KOHTPOJIb
MOJTy4YeHHUEe, CTPOCHUE,
CIIOKHBIX 3¢upoB. PaBHOBecHe KJ1accu(pUIMPOBaTh U
HOMEHIIATYpd, €aKI1H dTepUUKALTIH 0000mmaTh pakTel 1
(usnueckue u p P -
. sIBJIEHWA. BBISBIATH
XMMHUYECKUE CBOICTBA.
o MPUYHMHBL U CIIEJICTBHS
Komb6uaMpOoBaHHBIH o
MPOCTHIX SIBICHUN
66\22 TMpakruueckas paGora [IpaBuiia paboThl B 1a00paTopuu. | YMEHHE CTPOUTH PaGora c Hccnenopanue [Tenarornyeckoe
N(PS 10 Tene p [paBuia 6e3omacHOCTH JIOTHYECKOE pUCYyHKaMH, BBIJJAHHBIX HaOII0IeHIE,
iy accyXJIeHHe cXeMaMHu BEIIECTB VMHIMBUAYaJIbHBIN 1
«KapboHoBbie Paceyil ’ ’ AMBHIYE
BKJTIOYatoLIee npubopamu rpyNIIoBOi
KHCIIOTBD.
YCTAHOBJICHUE IPUUUHHO- KOHTPOJIb
Y POK-TIPaKTHKYM. o
CIICJICTBEHHBIX CBsI3ei
67\23 Kupsl. Cocta n Kupsr kak cinoxxHbie 3)UPEI YMeHue ciaymarb Pabora ¢ WNunuBuayanbHbIif
CTPOEHHUE MOJIEKYJI. TIIUIEprUHa U KapOOHOBBIX YUUTENs U OTBEYaTh Ha nH(pOpMaNOHHBI U TPYNIIOBOI
dusnueckue U kucnoT. JKupsl B Ipupoze, ux BOIIPOCHI, 00CYKIaTh MU pecypcami, KOHTPOJIb
XMMUYECKHE CBOiicTBa. | cBoiicTBa. [IpeBpaiieHue ;kupoB | BONPOCHI €O pabora c




Mpeuta u CMC. MUILK B opraHusme. [ 'uaponus u CBEPCTHUKAMHU, Ta0IuIeH,
KomOuaMpOBaHHBIIH TUAPUPOBAHUE KUPOB B TEXHUKE, | aJeKBaTHO MCIIOIB30BaTh | yUEOHHKOM
MPOAYKTHI epepabOTKU )KUPOB. peyb IS TUTAHUPOBAHUS
MEII0 KaK COJTh BRICIIIUX Kap0o- U PETYISILUY CBOEH
HOBBIX KHCIIOT, €T0 MOIOIIIEe JIeSITENIbHOCTH

68\24 XKuper. Cocras u JeicTBUE. YMmeHue ananuzupoBatb, | Pabota co WnpuBuayansHbIi
CTpOCHHUE MOJIEKYJ. CpaBHUBATH, CXEMaMH, U TPYIIIOBON
duzuveckue u KJIACCU(HUIPOBATH U TabIuIaMu KOHTPOJIb
XUMUYICCKHE CBOHCTBRA. 0000maTh GakTe 1
Mpeuta u CMC. sIBJIEHUA. BBIABIATD
KoMOuHMpOBaHHBIH MPUYMHBI U CIEICTBUA

MPOCTHIX SIBICHUN

69\25 OG6o6ueHne U DpoHTaNBHbII
crcTeMaTH3aIusl KOHTPOJIb
3HaHU N0 TeMe
«KapboHoBBIC
KUCIOTHL. CIOKHBIE
a¢upsl. XKups».

70\26 KonTponbHas pabdora WHnuBuyanbHbIH
Ne 4 o Teme KOHTPOJIb
«KapOoHOBBIE KUCIIOTHI
Y X TIPOU3BOJIHEIE"

Tema 5. YrieBoasbl (8 yacoB)
71\1 VIEBOBL, HX COCTAB I Knaccudukanus yrieBoos. dopmupoBaHue Pabota ¢ TrekcroMm, | CooOrieHue 1o OpoHTATBHBIN
’ ®dusnveckre CBOICTBA, OCO3HaHHOTO U CpaBHEHHE TeMe KOHTPOITb
KJaccu(uKaIms.
HAXO0XJIEHUE B MIPUPOJIE, JIOOPOXKENATEINEHOTO
Ypok uzydeHust HOBOTO
P—— CTpOEHHE OTHOIIICHUS K MHCHHIO
JPYroro 4ejoBeKa.
72\2 MoOHOCAXADH I'moko3a kak BaxKHEHIIHIT CocTaBlATh I1aH Pabora co WNunuBuyanbHbIN
DHIBL Npe/ICTaBUTEh MOHOCAXapHUIOB. | PEIICHUS MPOOIEMEI. CXEMaMH, KOHTPOJIb
I'exco3ssl. ['mroko3a u .
dbpyKrosa, ®duznyecKre CBONCTBA, HAX0XK- Pa6oTas no HnaHvy, TabIUIaMu
KoMOHHIpOBaHHbiii ZIeHUE B IIPUPOJIE, CTPOCHHE, XUM. | CBEPATH CBOM JCHCTBUA C
CBOWCTBA: B3aMMOJICHCTBHUE C UENbI0 U, IPU
THJIPOKCUIAMH METAJIIIOB, HEOOXOIUMOCTH,
peaKIuu OKHUCICHUs, BOCCTA- WCTIPABIISATH OIIHOKH
HOBJICHHUS1, OPO’KEHUSI, IPUMEHE- | CAMOCTOSITEIBHO.

73\3 MoHocaxapusbl. Hue. PpyKTo3a KaK U30Mep YMeHue oprannu3oBath Pabora c DpOHTAIBHBIN
I'ekco3ssl. ['r0k03a 1 TJIIOKO3BL. BBITIOJIHEHUE 3a]JaHUN “H(OPMAILIHOHHBI KOHTPOJIb
¢dpykTO3a. YUHUTETS COTIIaCHO MU pecypcamy,

KoMOuHMpOBaHHBIIH YCTaHOBJICHHBIM

TpaBujIaM paboTHI B




Kabuuere

7404 Hucaxapupl. Caxapo3za. duznuec-kue Pa3BuTie HaBBIKOB Pabora ¢ NuauBuayanbHbI
Baxwueiimme CBOICTBA, HAXOXKJICHHUE B CaMOOILICHKHU U nHPOPMAITHOHHEI KOHTPOJIb
MPEACTABUTENN MIPUPOJIC, XUM. CBOMCTBA. caMoaHaJIM3a. MU pecypcami,
75\5 [Monucaxapuasl. Kpaxwman. CTpoeHue MOJIEKYIIHL. YMeHue BhIACTATh Pabora ¢ ITenaroruyeckoe
Kpaxman. Ienmonoza | Xumuueckue cpoiictsa. [Ipume- TJIaBHOE B TEKCTE, nHPOPMAITHOHHEI HaOII0ACHHE,
Henue. L{emmonoza. Ctpoenue CTPYKTypUpPOBaTh MU pecypcami, AHANBUAYAITbHBIA 1
MOJIEKYJIbI. XMMUUYECKUE CBOU- yueOHBII MaTepuan TPYIIIOBOM
cTBa, npuMeHeHue. [lonsarue 00 KOHTPOJIb
76\6 HCKYCCTBEHHBIX BOJIOKHAX Ha dopmupoBaHUe Pabota c OpOHTAIBHBIN
[Nommcaxapumsr. MPUMEPE aLIETATHOTO BOJIOKHA. OCO3HAHHOTO H Ta0muIeH, KOHTpPOJIb
Kpaxwman. ennronosa JI0OpOKENaTENFHOTO yu4eOHUKOM
OTHOIICHHUSI K MHEHHIO
JIPYTOTO YeJIOBeKa.
Y [IpakTuueckas pabora | IlpaBuia paboTsl B laboparopun. | Pa3BuTHE HaBBIKOB Pa6ora co UccnenoBanue OpoHTATBHBIH
No6 o Teme [TpaBuna 6e3onmacHoCTH CaMOOIICHKH U CXEeMaMH, BBIIaHHBIX KOHTPOJIb
«YTIIeBOIBI». caMOaHaIH3a. Ta0InIaMu BEIIECTB
YPOK-IpaKTUKYM.
78\8 YMeHue aHaIu3upoBaTh, Pabora o WNunuBuyanbHbIN
CpaBHUBATD, KapTOYKaM KOHTPOJTb
Cucremaruzanus u KJIACCU(UIMPOBATH U
000011IeHH e 3HAHUHT T10 0000maTh (pakTHI U
TeMe «YTIEBOABD» sBIIeHUS. BBIABIATH
TIPUYHHBI U CIICJICTBUS
MPOCTHIX SIBIEHUN
Tema 6. AzoTconep:xkamue coennnenns (11 yacos)
79\1 AMUHBI: CTPOCHHE, CrtpoeHune aMHHOB. YMeHHe OpraHu3oBaTh PaGora c Peknama Bemectsa | @poHTaIBHBIN
KJIACCU(UKAITHS, AMMHOrpyIa, €€ 3JEKTPOHHOE | BBIIOJIHEHUE 3aJaHUI “H(OPMAITMOHHEI KOHTpPOJIb
HOMEHKJIATypa, CcTpoeHHe. AMUHBI KaK VYHUTETIST COTIACHO MH peCypcamu,
TIOJTy9ICHHE. OpraHUYeCKUe OCHOBAHMSI, YCTaHOBJICHHBIM TIpaBWJIaM | paboTa ¢
dusnyeckue u B3aHUMOJEUCTBHUE C BOJOH U paboThI B KaOUHETE TaOJIHIIEH,
XUMUYECKUE CBOIMCTBA. | KUCIOTaMU. AHWIWH, €T0 YIeOHUKOM
YPOK u3ydeHnuss HOBOTO | CTPOCHHE, IPUUUHEI OCIa0IeHUS
Martepuaia OCHOBHBIX CBOMCTB B CPaBHEHUU
80\2 AMUHBL: CTpOCHUE, C aMHHaMU MPEAEIBbHOTO PAIa. Pa3BuTHEe HAaBLEIKOB Pabora co WNunuBunyanbHbIN
KJ1acCU(pUKAIHS, Ilonyyenue anwivHa U3 CaMOOIICHKH U CXEMaMH, KOHTpPOJIb
HOMEHKJIATypa, HUATpOOEH301a (peaKus caMoaHaJIn3a. TabIUIaMU
MOJIy4YCHHE. 3uHMHA), 3HAYCHUE B Pa3BUTHH

dusnyeckue u
XUMHUYECKHE CBOIICTBA.

OpPTraHUYCCKOro CUHTE3A.




KoMmOuHUpOBaHHBIIHA

81\3 AMWHOKHUCIIOTHI: CocTaB U CTpOEHHE MOJIEKYJI dopmupoBaHue Pab6ota ¢ rekctom | CooOrmieHue mo WNunuBuayanbHbIi
COCTaB U CTPOCHHE aMHHOKHCIOT. M3omepust OCO3HAHHOTO U TeMe U TPYIIIOBOH
Mouiekyn. CBoicTBa AMHHOKHUCIIOT. /IBOWCTBEHHOCTh | HOOPOKETATENBHOTO KOHTPOJIb
aMUHOKHCIIOT, UX KHCJIOTHO-OCHOBHBIX CBOWCTB OTHOILIEHUS K MHEHHIO
HOMEHKIIaTypa, AMHUHOKHCJIOT U €€ IIPUYUHEI. JPYyToro 4ejIoBeKa.
[Tonyuenue B3anmMopeiicTBuEe aMUHOKHUCIIOT
AMUHOKHCIIOT C OCHOBaHMSMHU. B3anmonei-
KomOuHnpoBaHHbBII CTBUE aMHHOKHUCIIOT C KHCJIO-
82\4 AMWHOKHCIIOTBI; TaMu, 00pa30BaHUE CIOMKHBIX CocraBnaTs iaH pemenus | Pabora co OpOHTAIBHBIN
COCTaB U CTPOCHHUE a¢upoB. OOpa3oBaHHE BHYTPH- poOsiemsl. PaboTas mo CXEMaMH, KOHTpPOJIb
Moutekyn. CBoiicTBa MOJIEKYJIAPHBIX COJICH. Peakuys | rutaHy, CBEpSITh CBOM TabaunamMu
AMHHOKHCIIOT, UX MOJMKOHAECHCAUY aMUHOKHC- JOEeUCTBUS C LETbIO U, IPU
HoMeHKatypa. [Tony- | 10T. CHHTETHYECKHE BOJIOKHA. HEOOXOIUMOCTH,
YeHHe aMUHOKHCIIOT buonoruueckas ponb aMUHOKHC- | HCIIPABIIATH OMTHOKH
KomOuHMpoBaHHBIT not. [I[puMeHeHrie aMUHOKHCITIOT | caMOCTOSITENBHO.
83\5 benku kak npupogusie | benku kak npupogHbie YMeHue aHaau3upoBaTh, Pabora B rpynmax | Pexmama BemectBa | MHIuBUAyaIbHBIH
OHMOMONHUMEPBI. 6uononumepsl. Ilentunnas CpaBHHBATH, KOHTPOJIb
buonornueckue cBs13b. IlenTuasl. benku. KJaccu(pUIMpoOBaTh U
(hyHKIIIH OEIKOB. [lepBuunas, BTOpUYHAS U 0000maTh (hakThHI 1
3Ha4yeHue OeJIKOB. TpPETUYHAs CTPYKTYPbI OEIIKOB. sIBIICHUSA. BBIABIATH
KomOuHMpoBaHHbBIT TIPUYUHBI U CIIEACTBHS
MPOCTHIX SIBJIECHUN
84\6 Benku kak nmpupoansie | XMMHUECKHE CBOWCTBA OENIKOB: | YMEHHE aHAIU3UPOBATh, Pabora B rpynmnax | Pexiama BemectBa | MHOuBHIyanbHBINH
OMOMONHUMEPBI. ropeHue, AeHaTypaLus, CpaBHHBATH, KOHTPOJIb
buonoruueckue TUAPOIIU3, KAUECTBEHHbBIE Kiaccu(pUIMpoBaTh U
(hyHKIIIH OEIKOB. peaxiun. buonornyeckue 0000maTh (hakThHI 1
3HavyeHne OeJIKOB. (yHKUMY 1 3HaUeHHE OEJIKOB. sIBIICHUS. BBIABIATH
KomOuaMpOBaHHBIH IIPUYMHBI U CIEACTBUA
MPOCTHIX SIBJIECHUN
85\7 Hyxneunnossle kucno- OOuwmii 1aH cTpoeHus Ymenue cnymats yuntens: | Pabota ¢ TekcTom, Ilenarornyeckoe
THI. HyxJ1eoTH10B. [loHsTHE O 1 OTBEYATh Ha BOIPOCHI, CpPaBHEHHE HaOIr0/1eHHE,
Komb6uaMpOoBaHHBIH MUPUMUIMHOBBIX U IIYPUHOBBIX | 00CYXIaTh BOIPOCHI CO WHINBHUTyaTbHBIA U
ocHoBaHusX. [lepBuunas, CBEPCTHUKAMHU, aJIEKBATHO TrpyHIoBOI
BTOPUYHAS U TPETUYHAS HCIIOJIb30BaTh pedb JUIS KOHTPOJIb
CcTpyKTypbl Monekysbl JIHK. IUIAHUPOBAHUS U
buonoruueckas pons JIHK u pETYJISIIIUU CBOEH
PHK. JIeITeIbHOCTH
86\8 [Ipaktuueckas padora | IlpaBuia paboTsl B 1abopaTo- YMeHue cTpouTh Pabota co Hccnenosanue ®poHTATBHBINA
No7 o Teme «AmuHbL. | puu. [IpaBuia 6e30macHOCTH JIOTHYECKOE PACCYKJICHUE, | CXEMaMH, BBIJITAHHBIX KOHTPOJIb
AMWHOKHUCIIOTHI. BKJIIOUAIOLIIEE TabaunamMu BEIIECTB
benxny. YCTaHOBJIEHUE IPUYHHHO-




Ypok-TipakKTUKYM

CIIEICTBEHHBIX CBS3€EH

87\9 CucremMaTu3aiis u Hab6monenue,
00001IeHre 3HaHNH TI0 AHANBUAYATbHBIA 1
yIIIeBOaM H rpyNIIoBOH
a30TCOAEPIKALUM KOHTPOJIb
COETMHEHHSIM

88\10 KonTposnbHas padora NupuBuayansHbIin
Ne 5 mo Temam KOHTPOJIb
«YTHeBoab» 1
«A3zoTcoaepxariue
COCTUHEHUSY.

Ypok yyera u
KOHTPOJIS1 3HAHUU

89/11 [IpakTuueckas padora | IlpaBuia paboTsl B
Ne8 o Teme naboparopuu. I[IpaBuna
«Unentudukanms 0e30macHOCTH
OpPTaHUYECKUX CO-
€ IUHEHUI

Tema 7. BHOI0THYeCKH AKTHBHBIE OPraHNYecKHe coenHeHns (7 4acoB)
90\1 IlonsTie o BuTamMuHax. Mx dopmMupoBaHue Pa6ota ¢ texkcroMm, | CoollieHue 1o ITegarornueckoe
KIaccupuKays ¥ 0003HaUCHHE. | OCO3HAHHOTO U CpaBHEHHE TeMe HaOII0IeHHE,
ButaMuHbI. BonopactBopumbie u T0OpOKENaATEITHHOTO Pa6ora co Uccnenosanue WHJIUBUAYAJIbHBIA U
KoMOuHMpOBaHHBIH YKUPOPACTBOPUMBIE BUTAMHHEI. OTHOIIICHUSI K MHEHHIO CXEMaMH, BBIJIaHHBIX TpyNIoBOi
[lonsiTre 06 aBUTaMHUHO3AX, JPYTOTO YeJIoBeKa. Ta0IMIaMu BEIIECTB KOHTPOITb
TUIEP- ¥ THIIOBUTAMHHO3aX. YMeHue cTpouTh
OTnenbHbIE IPEICTABUTENN JIOTUYECKOE PacCyKICHNE,
BOJIOPaCTBOPUMBIX BUTAMUHOB BKJTIOYAIOLIEe
Y )KUPOPACTBOPUMBIX BUTAMHU- yCTaHOBJICHUE IPHYHHHO-
HOB. VX Ouosoruyeckas poiib. CJICJICTBEHHBIX CBSI3EH
91\2 [lonsTHE O hepMeHTax KaK O CocraBnars miaH pemienust | Pabora co Uccnenosanue ®poHTANBHBIN
OMOJIOTMYeCKUX KaTajnu3aropax | npoOmnemsl. Paboras mo CXeMaMH, BBIJIaHHBIX KOHTPOITb
0enKoBOI MPHUPOIBI. 3HAYCHUE U | TUIAHY, CBEPATH CBOU TabIuIaMu BEIIECTB
npumenenue. Knaccuduxamnms JIEHCTBHS € LENbIO U, TIPU
depMeHTHI. thepmentoB. OcobeHHOCTH HE00XO0TMMOCTH,
KomOuHnpoBaHHbII CTPOEHWUS U CBOMCTB (DEPMEHTOB. | UCIPABIATH OMIMOKU
Oco0eHHOCTH CTPOCHUS U CaMOCTOSTEITHHO.

CBOIICTB B CpaBHCHUU C HEOpra-
HUYCCKUMM KaTaJIu3aTOpaMu.

YMeHue cTpouTh
JIOTMYECKOE pacCykJeHUe,
BKJIIOYAOIIee
yCTaHOBJICHUE IPUYHHHO-
CIICZICTBEHHBIX CBSI3EH




92\3 TlonsiTue 0 ropMoHax Kak YMeHue aHanM3upoBarh, Pa6ota ¢ Tekctom, | CoobrieHue 1Mo NaauBuyanbHbII
OMOJIOTMYECKU aKTUBHBIX CpaBHHBATH, CpaBHEHHE TeMe KOHTPOJIb
I'opmoHsI. BemecTBax. Knaccugukanms KJaccu(puIUpoBaTh U
KoMmOnHUpOBaHHBIIH ropMoHOB. OTeIbHBIC 000011aTh (HaKTHI U
NPEACTaBUTEIN TOPMOHOB: SIBIICHUA. BBIABIATH
3CTPaano, TECTOCTEPOH, MPUYHHBL U CIIEICTBHS
WHCYIINH, aApCHAJIHH. MPOCTHIX SIBICHHUN
dopmupoBaHUe
OCO3HaHHOTO U
JOOPOXKENATSIILHOTO
OTHOLICHHUS] K MHEHHIO
JPYyroro 4ejaoBeKa.

93\4 [TonsiTHe 0 MekapcTBax Kak CocraBnars miaH pemienust | Pabota co WupuBuayansHbIi
XUMHUOTEPAIIEBTUYCCKUX npobnemsl. Pabotas o cxeMaMmy, U TPYyNIIOBOH
npenapatax. ['pynmsl 1eKapcTB: | IJIaHy, CBEPATH CBOU TabaunamMu KOHTPOJIb

Jexapetsa, cyab(aMupl, AHTUOMOTHKH, JEeUCTBUS C LETbIO U, IPU
. acniupuH. be3omnacHble cnocoObl | HEOOXOIMMOCTH,
KoMmOuaMpOBaHHEIIH
NPUMEHEHUS], TeKapCTBEHHbIE HCHPABIAThH OIINOKH
thopmbl. MexaHu3M AeHCTBUS CaMOCTOSATEIBHO.
HEKOTOPLBIX JICKAPCTBECHHBIX YMmenue CJIyliaTb YUUTCIIA
npenapaToB, CTPOCHUE W OTBEYaTh Ha BOIPOCHI,
MOJIEKY1,. AHTUOMOTHKH, UX 00CyX1aTh BOIIPOCHI CO
KJIacCU(UKAIHS IO CTPOSHHIO, CBEPCTHHKaMHU, aJICKBATHO
THIY U CIIEKTPY JAEUCTBUS. HCIIOJIb30BATh PEYb I
IUTAHUPOBAHUS U
perysiuuu cBoen
JIeSITEIBHOCTH
94/5 [IpakTiueckas padora | KauecTBeHHBIE peakuy Ha
Ne 9 BuTaMuHbL. [IpaBuina paboTs! B
«O0HapyxeHue naboparopuu. IlpaBuna
BUTaMHUHOBY» Oe3omacHOCTH
95/6 [paktuueckas padora | [eiictBue hepMeHTOB Ha
Ne 10 pa3iuuHble BemecTsa. [IpaBuia
«/leiictBue (epMEHTOB | pabOThI B 1a00OpATOPHH.
Ha pasnmuneie | [IpaBuna Ge3omacHoCTH
BEIIECTBA»
96/7 AHanu3 1eKapcTBEHHBIX

[IpakTudeckas padora
Ne 11

«AHamm3
JIEKapCTBEHHBIX
MpenapaToBy»

npenapartoB. [IpaBura paboTs B
naboparopuu. IlpaBuia
Oe3omacHOCTH.




O0600111eHNE U CUCTEMATH3ALIUS

Kypca OpraHn4eckoil XuMun(6 4acos)

97\1 YT —— YMeHure aHanu3upoBaTh, Pabora ¢ 3amura npoektoB | OpoHTAIBHBIN
CpaBHUBATH, HHGOPMALMOHHBI KOHTPOJIb
cucTeMaTH3alus
9 KJaccu(uIUpoBaTh U MU pecypcami,
PO IEHHOTO
0000mmaTh (hakTel U pabora c
Matepuana. Ypok N
SIBIICHUA. BBIABIATH TabauueH,
KOMILJIEKCHOTO
. IIPUYMHBL U CICACTBHS y4eOHUKOM
[IPUMEHEHUS 3HAHUI o
MPOCTHIX SIBICHHUN
98\2 Ymenue cnymats yuutens | Pabora co OpoHTaNBHBIT
O0600meHne u ¥ OTBEYATh HA BOIIPOCHI, cXxeMamy, KOHTPOJTb
CUCTEeMaTH3aIUs 00Cy>KIaTh BOIPOCHI CO Ta0IUIaMu
MPOIIEHHOTO CBEPCTHHKaMHU, aIeKBaTHO
MaTepHuaa. Ypok HCIONb30BaTh Peyb IS
KOMILJICKCHOTO IUTAHUPOBAHUS U
NPYMEHEHUS 3HAHUI pETYJISIUU CBOEH
JeSITENIbHOCTH
99\3 O6001menue u O06001meHne u Pabora B rpymmax OpoHTATBHBINA
cucTeMaTH3alus cUCTeMaTH3aLus KOHTPOJIb
PO IEHHOTO MPOiiIEHHOTO MaTepuara.
MaTepHuaia. Ypok YPOK KOMIUIEKCHOTO
KOMILJIEKCHOTO MIPUMEHEHUS 3HAHUHI
[IPUMEHEHUS 3HAHUN
100/4 Htoroast KOHTpOJIbHAS WHnuBuyanbHBINA
pabora (Ne 6) 3a Kypc KOHTPOITb
xumuu 10 kyacca
101- PesepBHOe Bpemst
102

\5-6




KAJIEHAAPHO- TEMATUYECKOE IINTIAHUPOBAHUE YYEBHOT'O MATEPUAJIA
IO KYPCY «XUMUSA» B 11 KIIACCE
(102 yaca, 3 YACA B HEJIEJIIO)

Mara | Ne Tema ypoka Conep:xkanue ypoka PesyabTar YHuBepcajibHbIe Aomamnee
yueOHbIe 1eiicTBUS 3ajaHune
Tema 1. CTpoenne atoma - 9 yacoB
1. OcHoBHBbIE CBeficHUsT | SIapo U 3nekTpoHHast 000JouKa. | 3Hams: Ha3bl6aMb NPUYUHBL m.1,ymp 1-5
0 CTPOEHHUU aToMa. DNEeKTPOHBI, MIPOTOHBI U | COBPEMEHHBIE MHOT000pa3usi BEIIECTB,
HEUTPOHBI. Muxkpomup W | IPEICTABIIEHUSI O CTPOCHUU | ORUCBIGAMb U
Makpomup. Jlyanusm  4acTuil | aTOMOB, BaXHEHIINE | Xapakmepuzoeamas
MUKPOMHPA. XUMUYECKHE TOHATHS — X0, | CTPYKTYpy TaOJIUIIbI
2-3 | Cocrosinue DNEeKTPOHHOE 00JIaK0 U M30TOIBI, anekTpoHHas | «llepuognyeckas cucrema .2, ymp 1-6
AIIEKTPOHOB B aToMe. | opOutans. @opMbl opOUTaNIEH. opbuTab, ANEKTPOHHOE | XUMHUYECKHUX 3JIEMEHTOB
['maBHOE KBaHTOBOE YHCIIO. obnako, ¢opmel opburaneii, | J[.Ml.Menneneenay,
DHEpPreTUYECKue ypOBHU U BaJICHTHOCTb, CTCIICHb | onpeodenams NOHAMUA
noaypoBHu. KBaHTOBBIE yKCIIA. OKHCIIEHUs, BEIIECTBO, X3, | «(XUMHYECKUIN FIEMEHT,
4, OcoOenHoctu DneKTpOHHBIE KOH(UTYpaLUH aToM, MOJIEKYIIa, | «IIOPSAAKOBELIA HOMEDY, n.3, ynpl-7
CTPOCHUS aTOMOB XMMHMUYECKUX JIEMEHTOB. | OTHOCUTENbHAas aTOMHas | | «MaccoBOE YHCIIOY,
JIIEKTPOHHBIX DnexTpoHHO-Tpaduueckne MOJIEKYJISIpHast MacChl, | «M30TOI», « OTHOCUTEIIbHAS
000JI0YEK aTOMOB. (GbopMysBl aTOMOB 3JIEMEHTOB. HA30TOII;, B3aMMOCBA3b HOMEpa | aTOMHas Maccay,
DneKkTpoHHas Ki1accu(puKams YPOBHSI u SHEPTUU | «AJIEKTPOHHAs 000JI0UKay,
3JIEMEHTOB: S-, p-, d-, f- AIIEKTPOHA, OCHOBHBIE | «3JIEKTPOHHBIN CIIOI»,
cemericTBa. puniun [laymnm, 3aKOHOMEPHOCTH 3aIMOJIHEHUS | «3JIEKTPOHHASI OpOUTANIbY,
npaswio ['yH1a, npasuia SHEPreTUYECKUX MOAYPOBHEH | «IEPUOJIUYECKAs CHCTEMaA
KiteukoBckoro. ANIEKTPOHAMH;  CMBICT M | XUMHUYECKHUX DJIIEMEHTOB,
5 Pemenue 3agaa BrinosiHeHue ynpaxHeHUN, 3HAYCHHUEC I13, | 0600wams nonamus «s- 3agauu B
TECTOB, 3aJaHUI TOPU30HTAIIbHBIC U | OpOUTANIBY, «P-OpOUTATBY, TeTpaau
BEPTHKAIbHbBIE «d-opouTaiby,
3aKOHOMEPHOCTH u uX | cpasnueamp NEKTPOHHOE
MIPUYMHBI, bu3nYeCcKuil | CTpOSCHUE aTOMOB MaJbIX H

CMBICJI IOPSAAKOBOIO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIIbI

OOJBIITUX TIEPHUOIOB




BanenTtHrie
BO3MO>KHOCTH aTOMOB
XUMHUYECKHX
3JIEMEHTOB.

BaneHTHBIE 2IEKTPOHBI.
BaneHTHBIE BO3MOXKHOCTH
ATOMOB XHMHMYECKHUX 3JICMEHTOB,
00YCIIOBIICHHBIC YHCIIOM
HECIIapEHHBIX ICKTPOHOB,
HaJIMYUEM HEIOAeIEHHBIX
ANIEKTPOHHBIX MAP ¥ HATTMYUEM
cBOOOIHBIX opOuTanei. [lonsTue
«BAJICHTHOCTB» U «CTEIEHb
OKHCJICHUS.

Ilepuonnueckuii
3aKOH B CBETE YUCHUS
0 CTPOEHUU aTOMa.

JInyHOCTHBIE KauecTBa
JA.N.Menneneea. OTKpbITHE
J.1 Menneneesbim [13. Ilepas
dbopmynuposka [13.
I'opuzoHTanbHas, BepTUKaIbHAs
3akoHOMepHOCTH . [13 n
cTpoeHue aroma. M30Tomsl.
CoBpeMeHHas TpaKTOBKa
TIOHATUS «XUMHYECKUHN
anemMeHT». Bropas
dhopmynuposka [13.duznueckuit
CMBICJI TTOPSIIKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB TPYIITIBI U
nepuoaa. [IpuunHbl U3MEHEHUs
METaJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB
9JIEMEHTOB B TPyMIaxX H
Mepuoiax, B TOM YHCIIe
6oab1ux. Tpebs popMyaupoBKa
I13.

3HaueHHue
MIEPUOTUUECKOTO
3aKOHA U
MEePUOINYECKOMN
CHCTEMBI XMMHYECKHX
DJIEMEHTOB
J.M.Menneneena .

3HavYeHHe NePUOIUIECKOTO
3aKOHA W MEPUOINYECKON
CHUCTEMBI XUMHNYCCKHUX 3JICMCHTOB
JUISl TOHUMAaHUSI XUMUYECKOU
KapTUHBI MHpPa U pa3BUTUA
HayKHU.

Ymems:

OTIPENICTISATh COCTaB u
CTPOEHHE aTOMa JIEMEHTa 0
ITOJIO’KEHHUTO B IIC,
COCTAaBJIATh AJIEKTPOHHbBIE

dopMynbl  aTOMOB; J1aBaTh
XapakTepucTuKy XD MO €ro
nosoxenuro B [1C

.4, ynp 1-7

n.5 ynp 1-3

n.5 ynp 4-7




KonTposabnas
padora Ne 1 o Teme
«CtpoeHue aroma u
NEepUOINYECKUN 3aKOH
J.1.MenneneeBa»

(BxoaHoi

MOHUTOPHUHI)

Tema 2. «CTpoenue BemecTBa» - 27 4acos.

10- | Xumuueckas CBA3b. HNonnas xumuueckas CBsi3b U
11/ | MoHHas XuMU4YeCKasi | MOHHbBIC KPUCTAIUINICCKHE
1-2 | cBa3b. Bogopoanas pemérku. KoBanenrnas
CBSI3b. XUMHYECKas CBS3b U e€
knaccudukanua. Bomopoanas
cBA3b. Mexanusm eé
o0Opa3oBaHMUsl.
12/ | KoBaneHrtHas KoBasienTHas xuMu4eckas CBs3b
3 XUMHYECKasl CBS3b. u e€ KiaccuuKanms.
13- | CgoiicTBa JlnuHa cBS3U, SHEPTUs CBSI3H,
14/ | KoBaJIGHTHOM CBSI3H. HAaCBIIAEMOCTh,
4-5 MOJIIPU3YEMOCTD,
HaIpPaBJICHHOCTb.
15/ | Merananyeckast Mertannnyeckas CBS3b.
6 cBs3b. Equnas Enunas npupona XuMH4ecKou
npupojaa CBSI3U.
XMMHYECKOM CBSI3H.
16/ | Tunsr MounekynsipHble 1 aTOMHBIE
7 KPUCTAUTHIECKUX KPUCTAJUTNIECKHAE PEIICTKH.
peIeToK CBoiicTBa BelIeCTB ¢ ATUMHU
TUTIAMH KPUCTAITHIECKUX
PELIETOK.
17/ | I'ubpuau3arms $p - THOpUIM3AIKS Y aJTKAHOB,
8 AIIEKTPOHHBIX BOJIbI, aMMHaKa, aiMasa; $p —
opOuTaiei. THOpUI3AITS Y aJTKEHOB,

ApeHOB, TUEHOB, rpaduTa u
COeTMHEHMH Oopa; $p —
rUOpUAM3AIS Y AIKHHOB,

3namo:
KJIACCHU(PUKAITUIO TUTIOB
XHUMHUYECKON CBSI3U u

XapaKTEPUCTUKU KaXJO0ro W3
HUX; OCHOBHBIE IIOJIOKEHHS
TXC A.M.bytnepona;
BAKHEWIIME  TOHATHS  —
W30MEPUS, TOMOJOTHYECKUU
pAl, MOHOMEpP, IOJHUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb
MOJIMMEPU3ALIUU, UCTUHHBIE U

KOJIJIOUTHEIE PacTBOPHI,
JTUCTIEpCUOHHAS cpena,
JUCTiepcHast ¢aza,
KOAryJISIIIHS, CUHEPE3HC;
OCHOBHEIE CITOCOOBI

nonydyenuss BMC; wnaunboinee
HIMPOKO PACTIPOCTPAHEHHBIC
NOJHMMEPBI, WX CBOMCTBA H
NpaKTHYECKOe TMPUMEHEHHE,

orpeieneHne u
KJIacCU(PUKAITHIO

AUCIICPCHBIX CHUCTCM,
CITOCOOBI BBIPOKCHHS

KOHIIEHTpAIlUU PacTBOPOB.

Ymems:
XapaKkTepu3oBaTh  CBOMCTBa

Ha3bl6amb NPUINHBI
MHOT000pa3usi BEIECTB,
Mooeauposams CTpPOCHUE
BEIIECTB C KOBAJICHTHOMN U
WOHHOM CBS3bI0,
KOHKpemu3upoeams
MOHSATHS «XHUMHUYECKAs
CBSI3bY, «KPUCTAJUTMYECKUE
PELIETKN»,

0000wamsv noHAmMUA
«KOBAJICHTHAs! HEMOJISIpHas
CBSI3b», «KOBAJICHTHAS
MOJISIPHASL CBSI3bY, «MOHHAS
KpUCTAJUTMYECKas
pelieTkay, «aToMHas
KpUCTAJUTMYECKas
pelIeTKa, «MOJIEKYJISIpHas
KpUCTAJUTMYECKas
pelieTKay, «MeTajuinuecKas
KpUCTAJUTMYECKas
penieTka,

npou36800umy pacuemyl M0
XUMUYECKUM YPABHEHUSM,
KOHKpemu3uposama
ROHAMUA «COCTOSTHUE
BEIIECTBAY, «BUJIbI
PACTBOPEHHBIX CUCTEM»

0.6

0.6

Koucmnekr B
TeTpaau

VYp .4-6

Koucmnekr B
TeTpaan

.7, ynp 1-2




KapOWHA U COeTMHEHUN
OepuILIHSL.

18/ | I'eomerpus monekyn. | ['eomeTpusi HEOPraHMYECKUX U
9 OpPraHUYECKUX BELIECTB.
19/ | Pemenue 3amay mo Pewenue 3anau
10 | reme «I'eomerpus
MOJIEKYJI»
20- | Teopust xumuueckoro | IIpeanocsuiku co3manust TXC.
21/ | crpoenus coequnenuii | OcHoBHbIe monoxenus TXC.
11- | A.M.bytneposa. Buns! nzomepun. Mzomepus B
12 HEOPraHUYECKOU XUMUHU.
22/ | B3aumHO€ BIHSHUE B3anMHoOe BiusiHME aTOMOB B
13 | aToMOB B MOJIEKyJIaX | MOJIEKYJIaX OPTaHMYECKUX U
OpPraHUYECKUX U HEOPraHUYECKHUX BEIIECTB.
HEOPraHUYECKUX OcHOBHbIE HaNpPaBICHUS
BEIIECTB. pazButus TXC.
23/ | UHayKIIMOHHBIN 1 NHAyKIMOHHBIN 1 ME30MEPHBIN
14 | me3oMepHBIH s dexTor. CTepeoperynsipHOCTb.
3¢ heKThI. JInanekTuyecKue OCHOBBI
CrepeoperyysipHOCTb. | OOIIHOCTH 3aKOHA
MIEPUOJUYHOCTH
J.1.Menneneesa u reopun
ctpoenust A.M.bytieposa.
24/ | Tlonumepsl [Tonumepsl. OCHOBHBIE TOHATHSA
15 | opranuueckue u XUMHH BMC: MOHOMED,
HEOpPraHUYEeCKue. MOJIUMED, MaKpOMOJIeKyJIa,
Baxueiiue CTPYKTYPHOE€ 3BEHO, CTEIEHb
MTOJIMMEDBI. nonuMepuzaui, Mr. CrocoOsl

MOJIYYCHHU TTOJIMMEPOB: pCaKI A

MTOJTMIMEPHU3AIHH u
nonukoHaeHcauun.  CtpoeHue
MOJMMEPOB: reoMeTpuIecKast
bopma MaKpOMOJIEKYI,
KPHCTAJUIMYHOCTh "
aMmop(HOCTB,

CTEPEOPETYISIPHOCTB.

BCIICCTBA, 3Had THUII €TI0
KPUCTATMYECKON PEIIeTKH,
no  ¢opmyine  BemiecTBa
Hpenrnonaratb  THII  CBSI3H,

Ipe/ICKa3bIBaTh THII
KPHCTAJUIMYECKOW  PEILIeTKH,
YMETb OIIPEICIISTh
TEOMETPUIO  MOJICKYJBI 10
XapaKTEePUCTUKAM XHM.
CBsI3€ii; COCTaBIISIThH
CTPYKTypHBIE (hopmyIbI
U30MEPOB U  T'OMOJIOTOB;
OTIpEeNIeNsATh Haunboee

HIMPOKO PacCHpOCTPaHEHHBIE
MOJIMMEPHI TI0O UX CBOMCTBAM.

.7, ynp 3-4

3amauu B
TeTpaau

.8, ynp1-3

.8, ymp 4-5

Koucmnekr B
TeTpaan

n.9




25- | Buasl monuMepos, Buasl nonumepos, miactmacce, .9 ymp 4-6
26/ | mmactmacc, BOJIOKOH | BOJIOKOH, Kay4yKH,
16- OMOTOIMMEPHI, HEOPTaHUYECKHE
17 MOJIMMEPBI aTOMHOTO H
MOJICKYJISIPHOTO CTPOCHHUS
27- | ducniepcubie cuctemsl | [ToHsiTHE O MHCTIEPCHBIX 8 ynp 1-4
28/ | u pacTBOpBI. cucremax. Jlucnepcuas daza u
18- JTUCTIEPCUOHHAS Cpelia.
19 JlucriepcHbIe CUCTEMBI C JKUIKOM
Cpeloii: B3BECH, CYCIICH3HH,
WCTUHHBIC PACTBOPHI,
KOJIJIOUJIHBIE CUCTEMBI, UX
knaccuukanus. 3omu. [enn.
29- | Pacuer MaccoBBIX Pentenue pacué€rHpIx 3a1au. 3anauu B
30/ | moneit 2IeMEHTOB B TeTpanu
20- | cmecH.
21
31- | Pacuersl, cBsi3aHHBIC ¢ | Pemenue pacyéTHBIX 3a/1aq 3amauu B
32/ | moHsTHEM «MaccoBast TeTpamu
22- | monsy, «o0beMHas
23 | momsy»
33- | Pacuér momnspHOU Pemenne pacuéTHbIX 3a1ad. 3amaun B
34/ | KOHIIEHTpAIHH TeTpaaun
24- | pacTBOpa
25
35/ | [loBTOpEHUE U [ToBTOpenue u 0600IIEeHNEe [ToaroroBuThHC
26 000011IeHnE 3HAHNI 3HaHui o TeMe «CTpoeHue 1K
o TeMe «CTpoeHHe BEIICCTBAY KOHTPOJIBHON
BEIIECTBA» pabote
36/ | KonTpoabHas
27 | pa6ora Ne2 1o Teme
«CtpoeHue
BEIIECTBAY.
Tema 3. «XumMu4eckue peakuum» - 27 4acoB.
37- | Knaccudukarus [lonsiTne XMMHuuYecKoW peakuuu; | FHamo: HaoO00ams u onucvieéamsy | 1n.11 ymp 1-6
38/ | xumMHUYECKUX peakiuil | € OTIMYKe OT SICPHOM PEaKIiy. | KaKHe MPOIECChl Ha3bIBAIOTCS | XMMUYECKUE PEAKIIUH C




1-2 | B opraHuyecKoi u Peakuuu  amnorponmzauuu  u
HEOpPraHUYEeCKOi M30MEepH3aIIH. Peakuun
XUMHUHI COCIMHEHMUS, paznoxkeHus,

3aMeleHus, oOMeHa.
OxucanTenpHo-
BOCCTAaHOBUTEJIbHBIE  PEAKIUH.
OK30- W BHAOTEPMHUUYECKUE
peakuuu. 'oMo- U reTeporeHHbIe
peaxuuu. Obparumsie u
HeoOpatumble. Karanutuueckue
peakuuu. Panukanbnbie 51
WOHHbIE peaxIuu.
doToXMMHUUECKHE,
paaualoHHbIE,
AIEKTPOXUMUUYECKHE,
TEPMOXUMHUYECKHE.

39/ | TeruoBoit 3 dexT 3aKOH COXpaHEeHUsI YHEPTUH.

3 XUMUYECKHUX peakuuid. | BHyTpeHHss1 sHeprusl, 5K30- U
SHJOTEPMUUYECKHUE PEAKITUH.
TennoBoii a3 exr.
TepMoxuMHuUyecKre ypaBHEHUS.

40/ | Pemenue 3ama4 1o Pemenue 3amau

4 teme «TernoBoit
s heKT XuMHIecKoi
peaKIum

41/ | BO3MOXHOCTb Temnnora o6pazoBanus. 3akoH

5 [IPOTEKAHUS I'ecca. OuTponusa. Bo3moxxHOCT
XUMUYECKHUX PEaKUUU. | IPOTEKaHUS XUMUUYECKUX

peaKkuuii B 3aBUCUMOCTH OT
W3MEHEHUS] SHEPTUU U SHTPOIUU
42/ | Cxopocthb [ToHsiTHE CKOPOCTH pEeaKIIHil.
6 XUMUYECKHUX peakuuid. | CKOpOCTh TOMO- ¥ T€T€POreHHON

@aKTOpBbl, BIUSIOLINE
Ha CKOPOCTh
XAMHYECKUX PEaKUi

peakuuii. JHEprusl akTUBALUH.
@DaKTOpBbl, BIUAIOLINE HA
cKopocTh peakuuil. [Ipupona
pearupyrouux BeIEeCcTB.
Temneparypa. Konmentpanusi.
Karanuzaropsl, ['omo- 1

XAUMHUYCCKUMU pCAKIUAIMU, B
4YeM HX CYTbh, 3HATb IOHATHUA

— Temjuotra  oOpa3oBaHUA
BEIIIECTBA, TEIIOBON 3 (deKT
peakiuu, KaTaJus,
KaTajau3aTop, TOMOT'CHHBINH U
reTepOreHHbIN KaTajius,
XUMHYECKOe paBHOBeECHE,
OKUCITUTENb,
BOCCTaHOBUTEIb, OKUCJICHHE,
BOCCTaHOBJICHHE,
AIIEKTPOJIUTHI u
HEDJICKTPOJIUTHL,  (HaKTOPHI,
BIUSIONINE Ha CKOpPOCTh
XUMHUYECKUX peakuuii;
KJIacCU(PUKALTHIO
XUMHUYECKUX peakuuii;
YCIOBHS,  BAMSIONIME  Ha

CIABUT PABHOBECHS; OTINYMS
OBP or peakuumii HOHHOIO
oOMeHa; mpUMephl CUIbHBIX U

cIa0bIX QJICKTPOJIUTOB,
CYIITHOCTDb MEXaHHu3Ma
JAUucCCconuralu, OCHOBHBIC

nosio>kenuss TOJl; KOHCTaHTY
JVCCOLMAIIMU BOJIbI, MOHHOE
IIPOU3BEICHHUE; THITBI
TUIPOJIN3a coJIer u
OPraHUYEeCKUX COCTUHECHUH.

Ymems:

YCTaHaBIIMBATh
MIPUHAJIEKHOCTh
KOHKPETHBIX  pEakuud K
pa3IMYHBIM TUIIAM o
pa3IMYHbIM IIpU3HAKaM

KJIacCH(UKAINI» BBIYUCIATDH
TEII0BOI ek,

MOMOIIIbIO €CTECTBEHHOTO
(pomHOTO) SI3bIKA U SI3bIKA
XUMUH,

ucciedoeamsp: CBOMCTBA
AIEKTPOJIUTOB, YCIOBUS,
BIIMSIOIINE HA MOJOKEHUE
XUMHUYECKOTO PaBHOBECHS,
YCIIOBHSI, BIMSIIOLIUE HA
CKOpPOCTb XUMUYECKOU
peakuuu,

Oonucvl6ams npoyeccol,
MIPOUCXOASAIINE NTPU
PACTBOPEHHH JICKTPOIUTOB
1 HEAJIEKTPOJIUTOB B BOJIE,
YCJIOBHSI, BIMSIIONIUE HA
MOJIOKEHUE XUMUYECKOTO
paBHOBECHUSI, YCIIOBHS,
BIIUSAIOIINE HA CKOPOCTh
XAMHUYECKOW PEaKIUH.
npeocKazvleams:
HaIpBJIEHUE CMEICHUS
XUMHUYECKOTO PAaBHOBECHUS
TP U3MEHEHHUH YCIIOBHI
MpOBeJICHUS 00paTUMOit
XAMHYECKON PEaKIUH,
PEaKIMIO CpeIbl BOJAHBIX
pacTBOPOB COJIEH,
00pa30BaHHBIX CHIILHBIM
OCHOBaHMEM, CJIA0BIM
OCHOBaHUEM U CHIIbHOU
KHCJIOTOM;
XxXapakmepu3zoeamu:
OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peakIMM KaK MpOLECCHl, TPU
KOTOPBIX U3MEHSIIOTCS
CTEIEHN OKUCIIEHUS aTOMOB,
CIOCOOBI 3aIUTHl METAJUIOB

.12 yop 1-5

.12 ymp 6-8

.12, ynp.10-
12

n.13, ymp 1-5




TFETEPOTreHHBIN KaTalIn3, X
MeXaHu3Mbl. DepMEHTHI.
NHruburtopsl 1 KaTaaIuTHYECKUE
snbl. [loBepxHOCTB
CONIPUKOCHOBEHHUSI pEArUPYIOLINX

BEIIECTB.
43/ | Karanmus. IlonaTne o Karanusarope U
7 MEeXaHU3Me ero  JeucTBHS.
depMeHThl — OMOKATaIU3aTOPBI.
NHruburopsl U KaTaauTHUYECKUE
SITBI.
44/ | Pemenue 3a1a4 o Pewenue 3amau
8 Teme «CKOpoCTh
XUMHYECKHUX
peaKuuii»
45/ | IlpakTHyeckas [lepBuunsblii uHCcTpyKTaXXk o OT
9 padora Nel Ha pabouem mecte. BnusiHue
«CkopocTh KOHIEHTpAaLUN pearupyromnmx
XUMHYECKHUX BELIECTB, TEMIIEPATYPHI U
peaxIuin KaTajau3aTopa Ha CKOPOCTh
peakmyn.4
46/ | O6patuMoCTh [TonsiTHE 0 XUMHUYECKOM
10 | xuMHYecKHX peakiuil. | paBHOBecuH. PaBHOBECHBIE
XUMHYECKOE KOHIEHTpaUuH. JJMHAMUYHOCTh
paBHOBECHE. XUMHYECKOTO PABHOBECHS.
KoHncranra paBHOBecHS.
®dakTopbl, BAUIOMINE HA
CMeIlleHne XUMUYECKOTO
paBHOBECHSI: KOHIIEHTpaLMs,
JaBJICHUE, TeMIlepaTypa.
[Tpunanun Jle Hlarense
47/ | Pemenue 3amad mo Pemenue 3anay u ynpaxHeHui
11 | reme «Xumudeckoe
paBHOBECHE)
48- | DnekTponuTUYecKas | DJIEKTPOIUTHI K HEAJIEKTPOJIUTHL.
49/ | muccormarus kuciot, | 1. MexaHu3M auccommanum
12- | ocHOBaHMiA, CONEH. BEILIECTB C Pa3IMYHBIM TUIIOM

13

cBs3u. KaTHOHEI 1 aHHOHEL.

OTIpeNeNsTh CMeELIeHHE
paBHOBECHSI OT Ppa3IUYHBIX
(bakTopoB; COCTaBIISATh
ypaBHeHus OBP meromom ai1.
OanaHca; OIpEeEIATh
XapakTep Ccpelbl pacTBOpa
HEOPraHMYECKUX  BEIECTB;
OTIpEeIeIIATh pH Cpelbl
Pa3INYHBIMU METOJIaMH;

YMEThb COCTaBISITh YPaBHEHUS
TUAPOJIH3a coJyen,
OTIPEIeNIATh XapaKTep CPEeabl.

OT KOPpPO3UH, YCIOBUS
TEUCHUS PEaKkiui B

pacTBOpax 3JCKTPOJIUTOB OO

KOHIa

n.13

n.13, ynp 6-10

DKcrnepuMeHTa
JILHBIA OTYET

n.14, ynpl-4

n.14, ymp 5-8

.15, ynp 1-5




CsoiicTBa noHOB. Kncnorsl, conn
Y OCHOBaHUS B CBETE
npencrasiaeauii 06 D/ CreneHb
ANEKTPOIIUTUYECKON
JUCCOITUAITUY B €€ 3aBUCUMOCTD
OT MIPUPO/IBI DIIEKTPOIIUTA U €TI0
KOHIeHTpauuu. KoHcraHnTa
nucconuanuu. CTyneHvaras
JUCCOLMAIUS DIIEKTPOJIUTOB.
CBoiicTBa pacTBOpOB
AJIEKTPOJIUTOB.

50/ | Pewienue 3amau no Pewenue 3amau n.15, ynp.8-10
14 | reme «onnsbie
YpaBHEHHUS PEAKIUII»
51/ | BogopoaHsiii Juccouuanus Boasl. KoHcranTa .15, ynp 6-7
15 | mokazatens. e€ nuccounanuu. Monnoe
MIPOU3BEICHNE BOJIBI.
Bonopoansiit nokaszarens — pH.
Cpensl pacTBOPOB DJEKTPOJIUTOB.
Bmusuue pH Ha xumunueckue u
OMOJIOTrMYECKHE MTPOLECCHI.
52/ | Pewenue 3amad o Pemtenue 3agau .15, ynp 12
16 | teme «BomopoaHbrit
MOKA3aTeNb)
53/ | I'maponus HeoGpaTtumslit ruaposus. n.16, ynpl-5
17 | Heopranuyeckux OOpaTuMblii THAPOIU3 coeit
BEIIECTB.
54/ | Tumponus I'maponns opraHnyecKkux .16, 3ama4yu B
18 | opranuueckux COEIMHEHMH U €r0 MPaKTHYECKOe TeTpaaun
COCTMHEHU N 3HAYCHHE JIJIS TIOJTYICHHS
TUAPOIU3HOIO CIIUPTA U MbLJa.
buonornueckas posb ruapoInsa
B IJTACTUYECKOM U
SHEPTeTUYECKOM OOMEHE
BEILIECTB U SHEPTHUH B KIIETKE.
55/ | Pemenue 3amad mno Pemenue 3amau .16, ynp.6-12
19 | teme «l'uaponms»
56/ | HpakTuyeckasi DKcIepuMeHTa




JIbHBIA OTUET

3amauu B
TeTpaau

.21, ymp.1-6

3amanue B
TeTpaan

20 | paGoTra Ne2
«Pemrenne
IKCIIEPUMEHTATBHBIX
3a/1a4 110 TEMeE
«'maponusy

57/ | OxucaurensHO- CreneHpb OKHCIIEHUS.

21 | BOCCTaHOBUTEIIbHBIE OrnpezenieHne CTeNeHu
peaKIuu. OKHCJICHHUs 110 popmyite

COCIMHECHHS.

58/ | Ilousarue 06 ITonsTHe 00 OKUCIUTEIBLHO-

22 | OKHCIIUTEIBHO- BOCCTAHOBUTEIIBHBIX PEAKIIHIX.
BOCCTaHOBUTEIBHBIX OKHcIeHHE U BOCCTAHOBJICHHE,
peakuusx. OKUCIICHUE | OKUCIIUTEIh H BOCCTAHOBHUTEITb.
1 BOCCTaHOBJIECHHUE,

OKHCIIMTENb U
BOCCTaHOBUTEIIb.

59/ | Pewmienue 3ama4 mno Pewenue 3amau

23 | TeMe
«OKHUCIIUTENBHO-

BOCCTaHOBUTEIIbHbBIC
peaKIm

60- | DuexTpous. DNEKTPOIN3 KaK OKACITUTEIHHO-

61/ | IlpakTHueckoe BOCCTaHOBUTEIHHBIN TIPOIIECC.

24- | npuMeHeHue DNEKTPOJIN3 PAaCTBOPOB U

25 | anmekTponusa. pacriaBoB Ha MPUMEpPE XJIOPHIa

HATpPHS.

[TpakTHdeckoe mpuMeHeHHE
AEKTPOJIH3A.
DNEKTPOIUTUUYECKOE MOTYICHUE
AITIOMHUHUSL.

62/ | IloBTOpeHue n [ToBTOpenue u o6o0IIEHNE

26 | 00oOeHue 3HaHU 3HAHUH 110 TeMe «XUMHUYECKUE
10 TEMeE peaKIum
«XUMHYCCKHIE
peaKuum»

63/ | KonTpoJbHasi

27 | padora Ne 3 o Teme

«XHUMHUYECKHE




\ peaKLmy.

Tema 4. «BemecrBa 1 X CBOMCTBA» - 33 yaca.

64-
65/

Knaccudukanmst
HEOPTaHUYECKUX
BEIIICCTB.

[IpocThie U CIIOKHBIC BEIIESCTBA.
Oxcuapl, uX KiIaccUpUKAIHSL.
I'uapoxcuapt (ocHOBaHMS,
KHCIIOPOACOACPIKAIIUEKUCITOTHI,
am(poTepHbIC TUAPOKCHIBI ).
Kucnore, ux kmaccudukanus.
OcHoBaHus, UX KiaccUpUKaLUs.
Comm  cpemnue, KuCible U
ocHOBHbIE. KOoMIIIEKCHBIE COJTH.

66-
67/
3-4

Knaccudukanus
OpPraHUYeCKUX
BEIIIECTB.

YrieBoaopoisl, ux
Kinaccupukalus B 3aBUCUMOCTHU
OT CTPOCHUS YIVIEPOJHOW LIENHU
(amudarnyeckre U HUKIMYECKHUE)
U OT  KpaTHOCTH  CBs3eH
(mpenenvHble W HEMpeeNbHBIE).
I'omonornueckuit psa.
[Ipon3BosHbBIE  YIIIEBOJIOPOJIOB:
raJloreHaJIKaHbl, CIUPTHI,
(eHOoINbI, aNbIeru/bl U KETOHBI,
KapOOHOBBIE KHCIIOTHI, MPOCTHIE
u CJIOKHBIE 3¢upsl,
HUTPOCOETUHEHHUS, AMUHBI,
AMUHOKHCIIOTHI.

68/

MeTamisl.
Ilonoxxenue MeTaIIoB
B [lepuonnueckon
CHUCTEME U CTPOEHHUE
nx aroMoB. O0mne
buznuecKue cBOCTBa
METAI0B

ITonoxeHre METaJIIOB B
[Tepuoanueckoit cucreme u
CTpoeHue nx atoMoB. [IpocTsie
BCIIECTBA - METaJIbI:
METaJUTH4YecKas CBI3hb U
CTPOEHHUE KPUCTAIIIOB.
Annorponus. O6mme
(u3nUecKre CBOMCTBA METAJLIOB.

69/

OO01Ie XuMHUYeCKue

OO01me XMMAYECKUE CBOMCTBA

3namo:

BaKHEHIIIIE KJIaCChI
HEOPraHUYECKUX u
OPraHUYECKHX COCIMHEHUN;
OCHOBHEIC METaJIIbl u
HEMETaJlJIbl, HMX CBOMCTBA;
MIPUYMHBI KOppO3UH,
OCHOBHBICE €€ THIE |
CITIOCOOBI 3alIUThI oT
KOpPpO3HH; W3MCHCHHUS
KHCIIOTHBIX CBOMCTB BBICHINX
OKCHJOB W  THUIPOKCHJIOB

HEMETAJUIOB B Mepuoiax u
rpymnmnax; KiacCupUKaIu U
HOMEHKJIaTypy  KHUCIOT |
OCHOBaHHIA; 0COOEHHOCTH
CBOMCTB CEpPHOM M a30THOM

KHCIIOT, =~ MYPaBBUHOH |
YKCYCHOM KUCJIIOT,
OpPraHMYEeCKHX  OCHOBAHUM;
3HaTh MOHATHUS
aM(}OTepHOCTD.

Ymemo:

ONpeneATh

MPUHAJIC)KHOCTh BELIECTB K
Pa3IMYHBIM KJ1accaM
HEOPraHUYECKUX u
OPraHUYECKHX COEIUHEHHI,

COCTaBJISITh bopmybl
KOMIUIEKCHBIX ~ COCIMHCHUII;
XapakTepu30BaTh  CBOWMCTBA
METAIJIOB W HEMETAJUIOB,

OMMrpPasACh HAa UX MOJIOKCHHUC B

uccieooeams CBOMCTBA
M3y4aeMbIX BEILECTB,
HaOnronars
JIEMOHCTPUPYEMBIC U
CaMOCTOATEILHO
MIPOBOIMIMBIE OTIBITHI,
HAOI00amb U ORUCHIBAM b
XUMHUYECKHE PEAKIIUU C
IMOMOIIILIO €CTECTBEHHOI'O
(pomHOTO) SI3bIKA U SI3BbIKA
XHAMHUH.

0000wamo u oenameo
6616000l 0 3aKOHOMEPHOCTAX
N3MEHEHWH CBOMCTB
METAaJIJIOB U HEMETAJIOB B
MepHoax U TPyIax
MEPUOIUYECKON CUCTEMBI,
OnUCbIBAMY CBOICTBA
M3Yy4aeMbIX BEIECTB Ha
OCHOBE HaOIIOAECHHUHN 3a UX
MIPEeBpAICHHUSIMH,
NPOZHO3UPOBAMb CBOVICTBA
BEIIIECTB, MIPUHAIISKAITUX
K M3yYEHHBIM KJIaccaM
HEOPTaHUYECKUX
COEIMHEHNH, Ha OCHOBE
3HaHUH O MEPUOIUYECKOM
3aKOHE
Xapakmepu3zoeams
HaxO0JXKJICHHE B MPUPOJIE,
CBOICTBa, OMOJIOTUYECKYIO
pOJIb 1 00J1acTH
MPUMEHEHUS N3Y1aeMbIX

m17,
yopl,7,10

n.17, ymp 2-6

n.18, ynp1-8

.18, ynp 10-




CBOMCTBA METAJJIOB

METaJJIOB (BOCCTAaHOBUTEIIHbHBIE
cBoiicTBa). OKCHIIBI U
TUAPOKCH]IBI METAJLIOB.
3aBHCHUMOCTh UX CBOMCTB OT
CTEIICHH OKHCJICHHS MeTaJlia.
3HadeHue metaiios. Lenu
IIpEBPALLCHUM.

70/

Koppo3sus MeTasios.
Oo61re crocoobl
HOJTYYEHHS METAILIOB.

[lonsiTHE «KOPPO3USI».
Xumuyeckas u
3IEKTPOXUMUYECKAsT KOPPO3HUSL.
Croco0bl 3aUTHl METAIOB OT
KOppO3uHu. MeTaljibl B IpUpPO/IE.
Meramtyprust: nupo-, THIpO- U
3IEKTPOMETAILTYPIUSl.
DNEKTPOJIN3 PaCIIaBOB U
pacTBOPOB COCTMHEHUN
METaJUIOB, €r0 MPAaKTHYECKOe
3HauYEHHUE.

71/

MeTtanisl ri1aBHbIX
MOATPYIII

[I{emouHble METAJIBI U UX
COEIMHEHHS.
[llenoyno3eMeNbHBIE METAIIBI
UX COCJMHEHUS. ATIOMUHUN U
€ro COCTMHCHHSI.

72-
73/

10

IIepexonHbie
MeTaJlIbl

XKenezo, menp, cepedpo, IUHK,
PTYTh, XpPOM, MapraHer|
(HaxoXxaeHue B IpUpOJeE,
MOoJTydeHUE U TIPUMEHEHUE
MPOCTBIX BEUIECTB, CBOMCTBA
MIPOCTHIX BEUIECTB, BAXKHEHIIINE
COEJIMHECHMS)

74/
11

Hemetambl.

TlonoxeHue HeMeTaLJIOB B
Ilepuonnueckoii cucreme,

I[IC wu cTpoeHue aToOMOB;
COCTaBJISITh yYpaBHEHUS
ANIEKTPOJIN3a, IPOU3BOAUTH
[0 HUM BBIYMCJICHUS; MHUCATh
YpaBHEHUS peakuui,
XapaKTEepU3yIOLIUX CBOMCTBA
METAJIJIOB; XapaKTepHU30BaTh

CBOICTBa KHCJIOT "
OCHOBAHUM; XapaKTEpHU30BaTh
CBOICTBa aM(OTEPHBIX
COCIMHEHNH, COCTaBIISITh

(bopMyIIbI IENTUIOB.

BCIICCTB

12

.19, ynp.1-7.
.20, ynp.1-4

.22

n.23, ynp.7-10

n.24




cTpoeHue ux aromoB. D0.
HNueptHsbie rasel. J{BoiicTBEHHOE
I10JIO’KEHHE BOJIOPOA B
[Tepuonuueckoit cucreme.
Hewmeramibl — mpocTeie
BEILIECTBA, UX ATOMHOE U
MOJIEKYJISIPHOE CTPOEHHUE.
Annotponusi. Puzndeckue
CBOMCTBA.

XUMHYECKHUE
CBOMCTBAa HEMETALJIOB

XHUMHUYECKHUE CBOMCTBA
HEMETAJUIOB (OKUCIUTEIbHBIE
cBoiicTBa). BoccranoBuTenbHbIe
CBOWCTBA B PEAKIIHSX CO PTOPOM,
KHCJIOPOJIOM, BEIIECTBAMU-
okucnurensiMu. Bogopoaneie
COEJIMHEHUS] HEMETAILIOB.
[Tonyyenue BOAOPOIHBIX
COE/IMHEHHUI HEMETAILJIOB.
CrpoeHue MoJeKyn1 u
KpuctamioB. OTHOILIEHUE K BOJIE.
N3menenne KUCI0THO-OCHOBHBIX
CBOMCTB B IIEpUOAAX U Irpynmnax.
Heconeo6pasytomue u
coneo0pas3yoIIrne OKCHIbI.
Kucnopoaconep:xamime KUCIOTHI.
H3MeHenne KUCIOTHBIX CBOVCTB
BBICIITNX OKCHJIOB U THAPOKCUJIOB
HEMETAJUIOB B EPUOJAX U
rpymnmnax. 3aBUCUMOCTbh CBOMCTB
KHUCJIOT OT CTETIEHU OKUCIICHUS
HEMETAaJIJIOB.

77/
14

l"anoreHsr.

Haxoxnenue B npupone,
cBoiictBa. CoeqUHEHUS
rajlor¢HOB.

.24, ynp.5-10

78/
15

XaJILKOT'€HEI.

OO01mmas XxapakTepuCcTHKa CEpPHI.
CoenuHeHus cepbl: OKCHIBI,
KHCIIOTBL.

.25, ynp.4,5

.26, ynp.4,5




79/

Hewmerauiel iaToit

A3ort u ero coequaenus. Pochop

n.27, ynp.2-5

.28, ynp.3-7

DKcnepuMeHTa
JILHBIA OTYET

IloaroroBurhc
s K 3a4eTy

16 | rpymmsl: a30T U Y €ro COCAMHECHUSI.
docdop.
80/ | Hemeramubl VYriepoa u ero CoeIMHEHUS.
17 | yerBepTOi IpynIbI: Kpemnuii u ero coequHeHus.
YIJIEPOJ U KPEMHUU.
81/ | IIpakTnuyeckas
18 | pabora Ne 3 o Teme
«Tonyuenue,
cobupanue u
pacrno3HaBaHUE
ra3oB»
82/ | O6obueHue u
19 | cucremaruzarus
3HAHMUH 10 TEMaM:
«MeTaesl.
Hewmeranmbl.»
83/ | 3auer mo Teme
20 | « MeTamisbl.
Hemerannsy.
84/ | Kucnotsl Kucnots B cBeTe
21 | HEOpraHWYECKHUE MPOTOJINTUICCKON TEOPHUH.
Kucnotsr Conpsk€HHBIE KMCIIOTHO-
OpTaHWYECKHE. OCHOBHBIC TTapHI.
Knaccudukanus
HEOPTaHWYECKUX KUCITOT. O0IIHe
cBolicTBa KMCIOT. OCOOCHHOCTH
CBOMCTB KOHII. CEPHOM U a30THOU
Kkuca0T. OCOOEHHOCTH CBOMCTB
YKCYCHON U MypaBbHUHOM
kucnot.Knaccudukanus u
CBOWMCTBA OPraHUYECKHX KHUCIIOT
85- | OcHoBaHus OcHoBaHUSA B CBETE
86/ | opranuueckue u MPOTOJUTHIECKON TCOPHH.
22- | HeOpraHuveckue. Knaccudukanus opraHnuecKux u
23 HEOPraHUYECKNX OCHOBaHUH.

XUMHUYECKUE CBOUCTBA IIIEI0YEN
Y HEPaCTBOPHUMBIX OCHOBAHHIA.

n.29, ymp 5-10

.30, ynp5-8




CBoiicTBa 6€CKHUCIOPOIHBIX
OCHOBAHUIi: aMMHaKa 1 aMUHOB.
B3anmHoe BIUsSHHE aTOMOB B
MOJICKYJIe aHUJIMHA.

n.31, ynp 1-5

DKcnepuMeHTa
JIbHBIN OTYET

.32, ynp 1-3

87- | AmdotepHbie AMpoTepHBIE  COCOTUHEHHS B
88/ | opranuyeckue u CBETE MPOTOIUTHYECKOW TECOPHH.
24- | HeOpraHu4ecKue AMGpOTEPHOCTH  OKCHIOB U
25 | cOeTUHCHUSI. THJIPOKCHUIOB MEPEXOIHBIX
METaJIOB " QTIOMUHUS:
B3aMMOJICHCTBHE C KUCIOTaMHU H
IETIOYaMH.
89/ | HpakTuyeckas
26 | padotra Ne 4 o Teme
«CpaBHEHUE CBOWCTB
OpPraHUYeCKUX U
HEOPraHMYECKUX
COCTMHEHUI.
90/ | I'enetnueckas CBsI3b [ToHsITHE O TEHETUYECKOMW CBS3H
27 | MeXIy KJlaccaMu Y TEHETHYECKHX Psax B
OpPraHUYeCKUX U OpraHU4ecKoi u
HEOPTraHNYECKUX HEOPTaHNYECKOW XMMUHU.
COEZIMHEHUH. I'enetnueckue psapl MeTaa (Ha
IpUMepe KalbIHs U kKenesa),
HemeTaiia (Ha IpuMepe cepbl U
dbocdopa), mepexoHOTO
pJIeMeHTa (Ha IpUMepe IIMHKA).
91/ | I'enernueckue paasl | ['eHeTHyeckue psiibl
28 | opraHMYeCcKHX OpPraHMYECKUX BEIIECTB.
BemiecTB. EauHcTBO EnuHcTBO MHpa BelecTs.
MUpa BEIIECTB.
92/ | IlpaTnyeckas
29 | pa6oTra Ne5 1o Teme

«'eHeTn4ecKas CBA3b
MEXKOY KiacCaMu
HCOPTaHUYCCKUX U
OpTraHUYCCKUX
BCIICCTB).

n.32, ynp 4,10

KommnekcHrie

IloHsTHE O KOMIIIEKCHBIX

DKcnepuMeHTa
JIHBIA OTYET

Koucnekrt u




94/ | coequuenus COCIMHCHMSIX. 3a7a41 B
30- Kommiekcoobpa3zoBarensp, TeTpaan
31 JUTaHAbl, KOOPIMHALIMOHHOE
YHUCJIO, BHYTPEHHSS U BHEUTHSS
cepsl
95/ | O600wIEeHuE U Pemenue 3amau u ynpaxxHeHuu, 3aganue B
32 MOBTOPEHUE BBIIIOJIHEHUE TECTOB U 3aaHUI TeTpaau
MaTepHaa 1o TemMe 10 TEME.
«BemmecTBa 1 UX
CBOMCTBaY.
96/ | KonrTpoabHast
33 | pa6ora Neq4
mo TeMe «BelecTa u
1504
CBOMCTBa».
Tema 5 «Xumus 1 o01ecTBO» - 6 yacos
97- | Xumus u 1. Xumnueckas 3name: CMpYKmypupoeanb n.33
98/ | mpou3BOACTBO. MPOMBIIIIICHHOCTh U XuMudeckue | OCHOBHBIE CTaJuu | U3y4YECHHBIN MaTepHall,
1-2 TEXHOJIOTUH. IIPOU3BOJICTBA aMMHUaKa W | 0agambs onpeoeieHus
2.ChIpbe 1151 XUMUYECKOM METaHOJIa; MIPOU3BOJICTBO | U3yYEHHBIM TOHITHSM,
MIPOMBIIUIEHHOCTH. KHUCIIOT, IICJI0YEH, COJeH, | Knaccuguuyuposamo
Bona B xumnueckon CIocoObl 0€30IMacHOT0 | U3Y4YEHHbIE OOBEKTHI U
MIPOMBILIIIEHHOCTH. MIPUMEHEHHUS JIEKApPCTBEHHBIX | SIBICHMUS,
4.9Heprus i1 XUMHUYECKOTO BELIECTB, COCTaB, CBOWCTBA U | ORUCHI6AMb U PA3TUYAND
MPOU3BO/ICTBA. obactu MPUMEHEHUS | U3YYEHHbIE KJIACChI
5.Hay4Hble NpUHIUTIBI BOKHEHIINX CTPOUTENBHBIX U | HEOPTaHUYECKUX U
XUMHUYECKOTO MTPOU3BO/ICTBA. IMOJICIIOYHBIX MaTepHaloB, | OPraHUYECKUX BEIIECTB,
6.3amuTa OKpyXKaromen Cpeibl U | OCHOBHBIC XAMUYECKHE | e1amb 6bl600bl U
OoXpaHa TpyJa NpU XUMUYECKOM | 3arps3HUTENH, TOCIEACTBUS | YMO3ZAKIIOYEHUS U3
IIPOU3BOJICTBE. 3arpsi3HeHus, npaBuwia Tb | HaOMrOAeHUN, U3YUYEHHBIX
7.OCHOBHBIC CTaIUH npu WCIIOJIb30BAaHUU | 3aKOHOMEPHOCTEM,
XAMUYECKOr0 TOKCHYHBIX, TOPIOYMX U | MPOTHO3UPOBATH CBOMCTBA,

MPOU3BOJICTBA(aMMHUAKa U
MEeTaHOJ1a), CPaBHEHUE
MIPOU3BOJICTBA AMMHAKA U
MeTaHoJIA.

B3PBIBOOIIACHBIX BEILIECTB.
Ymemes:

ONpEeETATh
MIPOTEKAHUS

BO3MOXXHOCTb
XHUMHUYCCKUX

HCI/ISY'-IGHHI:IX BCIICCTB 110
AHOJIOTHH CO CBOMCTBaMHU
M3yYEHHBIX




99/

XUMHS U CENbCKOE
XO03AHCTBO

1. XuMHU3amus celIbCKOTO
X0351CTBA U €€ HaIlpaBJICHUSI.
2.PacTenus n mouBa, MOYBCHHBIN
MTOTJIOIIAFOITUN KOMILICKC.

3.Y nobpenus u ux
KJIacCU(pUKAIIHS.

4. XUMUYECKUE CPEACTBA 3aALUTHI
pacTeHui.

5.0tpunarenbHble NOCIEACTBUS
MIPUMEHCHHUSI IECTUIIN/IOB U
00pn0a C HUMH.

100
14

XUMUS U DKOJIOTHUSL.

1. XumMyeckoe 3arpsi3HeHue
OKpY>KaloILEH Cpeibl.
2.0xpana ruapocdepsl OT
XUMHUYECKOI'0 3arpsi3HEHUS.
3.0xpaHa no4BbI OT
XUMHUYECKOI'0 3arpsi3HEHUS.
4. Oxpana aTMocgepbl OT
XUMHUYECKOT0 3arpsi3HEHUSI.
5.0xpana ¢aopsl 1 payHbl OT
XUMHUYECKOT0 3arpsi3HEHUSI.
buorexHonorus u reHHas
HHXEHepUSs.

101

102
/5-6

XUMHS U
OBCeHEBHAS KU3Hb
qeJIoBEKA.

1.Jlomamnsisa anteka.
2.Motomiye 1 YuCTAIre
CpencTBa.

3. CpenctBa 111t 60pbOBI C
OBITOBBIMU HACEKOMBIMH.
4.CpeactBa JIMUHON TUTUEHBI U
KOCMETHKH.

5. XuMHUS ¥ OUIIA.
6.MapkupoBKa ynakoBOK
MUIIEBBIX U THTHEHUYECKUX
MIPOYKTOB U YMEHUE UX YUTATh.
7. IKO0JIOTHS KUIUIIA.

8.XHMMHS ¥ TUTMEHA YeJIOBEKa.

MPEBPALLCHUI B PA3ITUYHBIX
YCIOBHUSIX U OLEHMBaTh HX

MIOCTIC/ICTBHS, OIICHUBATH
BIIMSTHHC XUMHYECKOTO
3arps3HEHUs oC Ha
OpraHu3M YeJI0BeKa;
UCTIOJIb30BaTh

npUOOpETeHHBIC 3HAHUS IS
00bsACHEHUS XUMHWYCCKUX

SBJICHUM, MPOUCXOISIIUX B
IIPUPOJIE U Ha MPOU3BOJICTBE;
BECTH Ce€0 HKOJOTHYECKU

IPaMOTHO, coOroaTh
npaBuiia 0€30MaCHOCTH TIPH
UCIIOJIb30BAHUH Cpe/CTB

ObITOBOM  XUMHUHM,  YMETb
OOBSCHATH  BJIMSHUE  HA

OpTraHu3M qacCTo
HCIOJIB3YEMBIX JICKApCTB,
rpaMOTHO HCIIOJBb30BAaTh
XUMHUYCCKUC BE€IICCTBA,

rpaMOTHO O6p alaTbCA C
OITaCHBIMHU BCIICCTBAMU.

n.34

m.35







6. IlepeyeHb Y4eOHO-METOAMYECKOT0 M MATEPHAIBLHO-TEXHHYECKOr0 00ecneyeHus

YMK yunrens:

1. Tabpuensa O.C. IIporpamma kypca xumum 11 8-11 kiaccoB 001meo0pa3oBaTeIbHbIX
yapexnenuit.— M.: JIpoda, 2009 r.

2. O.C.T'abpuensn, W.I'.OctpoymoB, E.E.OctpoymoBa. Opranudeckas XuMHS B TecCTax,
3amavax, ynpaxkHeHusx. 10 kmacc: ydeOHoe mocobue mis oOmieoOpa3oBar. yupekaeHui. — M.:
Hpoda, 2003 1.

3. M.IO.T'opkoBenko. Xumus. 10 kmace. Iloypounble pa3paboTku K ydeOHUKaM
O.C.l'abpuensna u ap. (M.: Ipoda); JI.C.I'yzest u np. (M.: Hpoda); I'.E.Pynzutuca, ®.I'.denpamana
(M.: IIpocemenue). — M.: BAKO, 2006 r.

4, O.B.KoBasibuykoBa. Yuuch pemiarh 3a1a4yu 1mo xumuu. M., 1999 r.

S. M.C.I1ak. Anroput™muka npu usydenuu xumuu. M., 2000 r.

6. Xumus 10-11 xi.: Yae6noe nmocodbue / P.A.JIugun, E.E.SIkumosa, H.A.Botunoga; ITox pex.
npod. P.AJluguna. M.: Ipoda, 1999 r.

7. N.I".’Xomuenko. Pemenue 3amad no xumuu. M, 2000 .

8. JILA.IlBetkoB. Opranndeckas xumus: yae0. st 10 . cpen. mk. — M.: [IpocBenienne, 1988
9. B.A.BuBtopckuii. Bonpocsl, ynpaxxHeHUs U 3a/1a4d [0 OPraHUYEeCKON XMMHUHU C OTBETaMH U
pemenusimu. — M.: BIIAJIOC, 1999 r.

10. I1.Caiikc. MexaHu3Mbl peakiMii B opraHmdyeckol xumuu. — M.: M3gaTenbcTBo «XuMHsS»,
1971r.

11. A.N.Apremenko. Opranudeckass XuUMHsS: y4eO. UIsi CTYJEHTOB CpPEIHUX CHell. yueo.

3aBeAcHM. — M.: Bricias mkoia, 1998 r.
12. O.C.I'abpuensn, H. H. Pynos, B. 1. TonkyHoB. «Xumus 10 knacc. XuMHUYECKHI 3KCIEPUMEHT
B mkoJie». MockBa, «Jlpoday, 2010 T.
YMK obyuawinerocs:

1. Tabpuensta O.C. Xumus. 10 xmace. [IpodmnbHbli ypoBeHb: yuebd. miisg o0mieo0pas3oBar.
yupexaenuit / O.C. I'abpuensan, @.H. Mackaes, C.1O. [Tonomapes, B.1. Tepenun; nox pen. B.N.
Tepenuna. — 7-e uz., nepepad. — M.: [Ipoda, 2010 1.

CD u yyeOHBIe CaAlThI

1. CD «Heopraunueckas xumus» . «IIpocsemenne» 2004 r.

2.CD «O6mas u Heopranudeckas xumus» Jlabopatopus cucrem mynbrumeana.Mapl TV 2002 r.

3. chem.msu.su - Ha caiite "Xumudeckass Hayka u odpazoBaHue B Poccuu': "DjekTpoHHas
oudamorexa mo xumuu'" - chem.msu.su (pasaen "Marepuans! 1is mkonabHUKOB") U "[IkombHOE
xumuueckoe obpa3zoBanue B Poccuu: cranaapThl, y4eOHUKH, OJIMMIIMA/IbI, 3K3aMeHbl" (MaTepuabl
IUIsL yYUTENNeH U IIKOJIBHUKOB).

4. hemi.nsu.ru "OcHoBbI XUMHUH'"' - DJIEKTPOHHBIN y4yeOHHK. Internet-uzganue, ucrpasieHHOE U
nononnenHoe. Hosocubupck: HI'Y, 2001-2006. nouent HI'Y A.B. Manyiinos u B.U. Poauonos.
nepuoaNYecKas CucTeMa, OTBETHI K 3a/1a4aM U Jp.

5. college.ru - pazmen "OTKpBITOro KoJutemka'" Mo XUMUHU. DIIEKTPOHHBIN YYEOHHK 1O XUMHHU IS
mkopbHUKOB ¢ CJI-mucka "Otkpeitas xumus 2.5" Pazgen Xpecromarus - mog00pKa KHUT U CTaTEH.
On-line TectupoBanue (HEOOXOAMMA PETUCTPALIHS).

6. school-sector.relarn.ru - "Xumus g BCEX" u3 cepun "OOyuaromue sHipkimoneauu". Cair
COZICP)KUT TEKCTOBBIE M rpaduueckre matepuansl ( school-sector.relarn.ru ) pasmenieHHsie Bo 2-M
m3paann CDROM "Xumus g BCEX" 1999r

7.. alhimikov.net - caiit "Alhimikov.net". Conepsxanue: 31eKTpoHHBIH ydeOHHK "OCHOBBI 00mIeH 1
HeopraHmyecko xumun'" mist 8-9 Ki.;

8. alhimik.ru - "Anxumuk" CoBeTsl a0uTypueHTy. YuuTenro XxuMuu. CripaBOuyHHK (OYEHBb OOJIbIIAS
1o100pKa TabJIUIl ¥ CIIPABOYHBIX MaTEpUasoB).

9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensi: [IpakThka - IIKOJBHBIC OIBITHI,
SKCIIEPUMEHTHI U MH. Jp.;



http://www.chem.msu.su/rus/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

7. Kpurepnu BbICTABJICHHS OLICHOK.

Pe3ynpTarhl 00ydeHUs] XUMHH JOJDKHBI COOTBETCTBOBATH OOIIMM 3aadyaM M TPEOOBaHUIM K
€ro yCBOGHHUIO.
Pesynbrarhl O00y4YeHHs OICHHMBAIOTCSA IO ISTHOAUIBHON cucteme. [Ipu OlLlEHKE YYUTHIBAIOTCS
CIICAYIOIINE KaUeCTBEHHBIE TI0KA3aTENIN OTBETOB:
IyOrHa (COOTBETCTBUE M3YUYCHHBIM TEOPETHUECCKUM 0000IICHHM);
OCO3HAaHHOCTH (COOTBETCTBHE TpeOyeMbIM B MPOrpaMMe YMEHHUSM NPUMEHITH MOJYYEHHYIO
nHpopManumw);
MOJTHOTA (COOTBETCTBUE 00BEMY IPOTrpaMMbl U HHPOPMALIUU YICOHHKA);
[Tpu o1leHKe YYUTHIBAFOTCS YHCIIO M XapaKTep OIMMOOK (CYIIECTBEHHBIC U HECYIIIECTBCHHBIE).
CymiecTBeHHbIE OIIMOKH CBSI3aHBI C HEOCTATOYHOM TITyOMHON M OCO3HAHHOCTBIO OTBETa (HAIpUMep
YUEHHK HENpPaBWIBHO YKa3aJl OCHOBHBIC TPU3HAKW IOHSTUH, SBJICHUH, XapaKTepHbIC CBOWCTBA
BEIIECTBA, CPOPMYIUPOBAT 3aKOH, MPABUIIO U TIP., WIIK YUEHUK HE CMOT IPUMEHHUTH TEOPETHUECKUE
3HaHUS JJ1s1 OOBSICHEHUS U TIPEICKa3aHMsI SIBJICHUH, YCTAHOBIICHUS TIPUIMHHO-CJICICTBEHHBIX CBS3EH
U T.IL.).
HecymiecTBeHHbIE OMIMOKU OIPENENSIOTCS HEMOJHOTON OTBeTa (HAampuMmep, YIYIICHHE W3 BUAY
KaKoro-mbo HexapakTepHOro (hakTa MpH OMMCAHUH BEUIECTB, MpoieccoB). K HUM MOXHO OTHECTH
OTOBOPKH, OIHCKH, JOMYIICHHBIC M0 HEBHUMATEIHHOCTH (HAIpUMeEp Ha JBa U 0ojee ypaBHEHHS
peakiyii B TOJIHOM MOHHOM BHJIE€ JOMYIIEHA OJIHA OIIMOKA B 0003HAYEHHUH 3apsi/ia HOHA).

Ouenka yCTHOIO oTBETa

OtMmetka «5»:
- OTBET MOJHBIN U IPABUJIbHBIN HA OCHOBAHUHU U3YUYEHHBIX TCOPUH;
- MaTepHaJl U3J10KEH B ONPEAEICHHOM JIOTMYECKON NOCIIEI0BATENIbHOCTH, JTUTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOATEIIbHBIN.

OtMmetka «4»:
- OTBET MOJHBIN U IPABUJIbHBIN HA OCHOBAaHUY U3YYEHHBIX TEOPUI;
- MaTepuai U3JI0KEH B ONPEACICHHON JIOTHYECKON MMOCIEA0BaTENbHOCTH, IIPU 3TOM JOMYILEHbI J1BE
— TPU HECYILECTBEHHbIE OIIMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtMmetka «3»:
- OTBET IOJIHBIM, HO NpPHU O3TOM JONYIIEHA CYIIECTBEHHAas OIIMOKAa WM OTBET HEIOJHBIN,
HECBS3HBIN.

OtmeTKa «2»:
- NP OTBETe OOHApYXEHO HEMOHMMAaHHE YYalllUMCS OCHOBHOTO COJEp)KaHUs Y4eOHOro WM
JIOTIYIIEHbl CYIECTBEHHbIE OLIMOKH, KOTOpBIE YyJallluics HE MOXKET HMCIPABUTh MPH HABOMASIIUX
BOIIPOCAaX YYUTE.
OtMmetka «1»: OTCyTCTBUE OTBETA.

OuneHka IKCepUMeHTATbHBIX YMEHUH

OrneHka CTaBUTCS Ha OCHOBAHMHU HAOJIOAEHHUS 3a yYallMMHUCS M IMUCBMEHHOIO OTYeTa 3a
pabory.

OtmeTka «5»:
- paboTa BBITIOTHEHA TIOJTHOCTHIO, MPABWIIBHO; CIIETaHbl TPABIIIbHBIC HAOIIOACHUS U BBIBOJIBI;
- DKCIEPUMEHT OCYILIECTBJIEH IO IUIaHY C YYETOM TEXHHKH O€30MacHOCTH W IpaBHJI paboOTHI ¢
BEIIECTBAMHU M 000PYIOBaHUEM,
- MPOSIBJICHB OPTaHU3ALMOHHO — TPYAOBbIE YMEHHU (TOJIEP>)KUBAETCS YUCTOTA paboyero Mecra u
MOPSIZIOK HA CTOJIC, SKOHOMHO UCTIONB3YIOTCS PEAKTHBHI).

OtmeTka «4»:
- paboTa BBINIOJHEHA MPABWIBHO, CAETAHBl TPaBUJIbHBIC HAONIONCHUS W BBIBOJBI, NPH 3TOM
HKCHEPUMEHT MPOBEIECH HEMOJHOCThIO WM JIOMYIIEHbl HECYIIECTBEHHbIE OMIMOKH B paboTe ¢
BEIIECTBAMHU M 000PY/IOBaHUEM.

OtmeTka «3»:
- paboTa BBITIOJTHEHA MTPABIJILHO HE MEHEE YeM HAIlOJIOBUHY WIIM JIOMYIIEHA CYIIeCTBEHHAs ONIHOKa
B XO/I€ AKCIEPUMEHTa, B OOBSICHEHUH, B OPOPMIIEHUU paOOTHI, B COOMIOACHUM MPAaBUI TEXHUKH



0e30macHOCTH TpU paboTe C BemeCTBAaMH W O0OpYyAOBaHWUEM, KOTOpas MCIPABISIETCS 10
TpeOOBAHUIO YUUTEIIS.
OtMmetka «2»:
- JomymieHbl 1Be (W OoJsiee) CyIIeCTBEHHBIC OMMOKH B XOJ€ JKCICPUMEHTA, B OOBSICHCHHUH, B
odopmiieHnn paboThl, B COONIOACHUH TPABUII TEXHUKHU O€30MaCHOCTH IIPHU paboTe ¢ BEIIeCTBaMH U
000pyOBaHHEM, KOTOPBIE YUAIIUKCS HE MOKET UCIIPABUTH JaKe M0 TPEOOBAHUIO YUHUTEIIS.
Otmetka «1»:
- paboTa He BBIMOJIHEHA, Y YYaIIeroCs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMCHHS.

Ouenka yMeHUs peliaTh pacyeTHbIE 3a1a4M
OtMmeTKa «5»:
- IOTUYECKOM PACCYKJICHUU U PEIICHUH HET OMMOOK, 3a]ja4a pelIeHa palliOHaIbHBIM CIIOCOO0OM.
OtMeTKa «4»:
- B JIOTUYECKOM pAacCCyKJIEHMH U B PEUICHWU HET CYIIECTBEHHBIX OLIMOOK, HO 3ajada pelieHa
HepalrMoHaIbHBIM CIIOCOOOM WIIH JIONYIICHO He 0ojiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMmeTKa «3»:
- B JIOTHYECKOM pAaCCYXXICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYCKaeTCs CYIIEeCTBEHHAs
omuOKa B MATEMAaTUUYECKUX pacueTax.
OTMeTKa «2»:
- UMEIOTCS CYIIECTBEHHBIE OTUOKU B JIOTUYECKOM PACCYXKJICHUU U B PEIICHUH.
OtMetka «1»: OTCyTCTBUE OTBETA HA 3a/IaHUE.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT
OtMmetka «5»:
- OTBeT MOJHBIM M TpaBWIbHBIA, HAa OCHOBE M3Y4YEHHBIX TEOpPHH, INPU 3TOM BO3MOXKHA
HECYIIECTBEHHAs! OUIHOKA.
OtMmetka «4»:
- OTBET HENOJHBIN WU JIOMYIICHO He 0oJee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMmetka «3»:
- paboTa BBHINOJIHEHA HE MEHEEe YeM HAIlOJIOBHHY, JOIYIIEHA OJHA CYIIECTBEHHAs OIMIMOKA W TPH
3TOM JIB€ - TPH HECYLLECTBEHHBIE.
OtmeTKa «2»:
- pa0oTa BBINOJIHEHA MEHbIIE YeM HAMOJIOBUHY WM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.
Otmetka «1»: paboTa He BHIIIOJIIHEHA.
[Tpn oueHKe BBHIMOJHEHUS MUCHBMEHHON KOHTPOJIBHOM pPaboThl HEOOXOAMMO YYHUTHIBATH
TpeboBaHUs eqUHOTO OphorpauyecKoro pexuma.
OTMmeTKa 3a MTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHPYET MNPEALIECTBYIOLINE MpU
BBICTABJICHHMH OTMETKH 32 YETBEPTh, OJTYTOTUE, TOI.
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