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-BJIAICHUC TIpaBUJIaMU TEXHUKHU 0€e30I1aCHOCTH IpU UCHOJIB30BAHUU XUMHUYCCKUX BCIICCTB,

'C(i)OpMI/IpoBaHHOCTB YMEHUA MMPOBOAUTH SKCIICPUMEHTBL pa3H0171 L[HI[aKTH‘IeCKOﬁ HalpaBJICHHOCTU;

-C(:]Z)OpMPIpOBaHHOCTI) YMEHUA OKa3bIBAaTh NEPBYIO IIOMOIL ITPU OTPABJICHUAX, OXKOIraX U APYIrUX TpaBMaX,CBSA3aHHLIX C BEHICCTBaAMU U .Ha60paT0pHBIM O60pyI[OBaHI/ICM.

Meranpez[Meerle PE3YJIbTATHI: C(l)OpMI/IpOBaHHOCTB YMEHUA CTaBUTH LCJIM U HOBBIC 3aJa4X B y‘IC6C U TI03HAaBaTEIbHOU ACATCIIBHOCTHU,; OBJIAACHUC ITPUCMaMU

CaMOCTOSTEIFHOTO TUIAHUPOBAHUS ITyTEH TOCTHXKEHUS 1IeIH, YMEHHS BEIOUpATh S (EKTUBHBIE CIOCOOBI PELICHUsT YIEOHBIX U MO3HABATENBHBIX

3a1a4;c(hOPMUPOBAHHOCTh YMEHHUSI COOTHOCUTH CBOU ACHCTBUS C MJIAHUPYEMBIMH PE3YJIbTaTaMU;
'CCbO]f)MPI]f)OBaHHOCTB YMEHUA OCYHIECTBIIATH KOHTPOJIb B IIPOLECCE NOCTHIKCHUA PE3YIIbTaTa, KOPPEKTUPOBATH CBOIt HeﬁCTBHH;

'CC]Z)O]I)MI/I]I)OBaHHOCTB YMEHU OLICHUBATH IIPABUJIBHOCTDH BBITIOJTHCHUS y‘-Ie6HI>IX 3a/1a4 U COOTBETCTBYIOIIIME BO3MOXKHOCTU UX PELICHUA,

-BBICOKHI YPOBCHb KOMIIETEHTHOCTH B 00J1aCTH HCITOJIB30BAHMS I/IKT, -CqJOpMI/IpOBaHHOCTB

9KOJIOTUYCCKOI'O MBIIIJICHUA,

-C(l)OpMHpOBaHHOCTB YMEHUA NPUMEHSATE B HOSHaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ n COI_[HaJ'IBHOﬁ TNIPAaKTHUKE 3HaHUS, ITOJTYUCHHBIC I[IPU U3YICHUH IIPE AMETA.

[VNIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O [IPEAMETA « XUMMU S»:

B pesynbTare u3yueHus yueOHOTO MpeaMeTa «XHMHs» Ha yPOBHE CPEIHETO 0011ero o0pasosanus: BBITTYCKHUK

HAY4UTCSA:

-pacKpbIBaTh Ha MPUMEPAX POJIb XUMUH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUpa U B IPAKTUYECKOHN ESATEIBHOCTH YeII0BEKa;
-JIEMOHCTPUPOBATH Ha IIPUMEpPax B3aMMOCBS3b MEXITy XMMHEH U APYrUMH €CTECTBEHHBIMU HayKaMH;

-pacKphIBaTh Ha MPUMEPAX MOJIOKEHHS TeOpUH XUMudeckoro crpoerus A.M. byrieposa;

-noHUMath (usudeckuii cmbica Iepuonuyeckoro 3akona JI.11. Menneneea 1 Ha ero OCHOBE OOBSACHATH 3aBUCHMOCTb CBOHCTB XMMHYECKUX JIEMEHTOB U 00Pa30BaHHBIX UMH BEILIECTB OT IEKTPOHHOTO
CTPOEHUSI aTOMOB;

-00BSICHATH NPUYMHBI MHOr0OOpa3us BELIECTB HA OCHOBE OOIIMX MPEACTABICHHUI 00 UX COCTaBE U CTPOCHUH;
-[IPUMEHSATH MpaBUJIa CUCTEMAaTHYECKOH MEXIyHApOIHOM HOMEHKIIATYPhI KaK CPeCTBA PA3IUYEeHHs U UACHTH(HUKALMY BEILECTB 110 UX COCTABY U CTPOCHHIO;

-COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpPHBIE ()OPMYIIbI OPraHNYECKUX BELIECTB KaK HOCHTeNel MHPOPMALIK O CTPOSHHUH BEILIECTBa, €r0 CBOMCTBAX U MPUHAIJICKHOCTH K OMPEICICHHOMY KIIacCy
COCIMHCHMIA,

-XapaKTEPHU30BaTh OPIraHUYCCKUE BEIICCTBA 10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBAaTh IPUINHHO-CIICACTBEHHBIC CBA3U MEXY JAHHBIMU XapPAKTEPUCTUKAMHU BELIECTBA,

-[IPUBOJIUTD MPUMEPBI XUMHYECKUX PEAKIINH, PACKPBIBAIOIINX XapaKTePHbIE CBOMHCTBA THIIMYHBIX NPEACTaBUTENICH KIIACCOB OPraHUYECKHX BEILIECTB C LEJbI0 X WACHTH(GHUKALUK 1 00bICHEHHs 001acTh
MIPUMEHEHUST;

-[IPOrHO3MPOBATh BO3MOXKHOCTb NPOTEKAHHUS XUMMHYECKUX PEaKIMi Ha OCHOBE 3HAHUH O THIIaX XMMHYECKOM CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOW CIOCOOHOCTH;

-HUCIOJIb30BATh 3HAHUA O COCTABEC, CTPOCHUUN U XUMHUYCCKUX CBOMCTBaX BEILECTB IS 0e30macHOro TMIPpUMCHCHUA B HpaKTH‘leCKOfI JESATCIbHOCTH,



-[IPUBOAUTH IPUMEPHI IPAKTHYECKOTO UCIIONB30BAHMS IPOTYKTOB IepepaboTKH HePTH U IPUPOIHOTO ra3a, BHICOKOMOIEKYISIPHBIX COSTUHEHNH (TIOIMATHICHA, CHHTETHYECKOT0 KaydyKa, alleTaTHOTO
BOJIOKHA);

-IIPOBOJUTD OIIBITHI IO PACIIO3HABAHUIO OPraHMYC€CKUX BEUICCTB: I'NTMIEPUHA, yKCyCHOﬁ KHUCJIOTBI, HEIPEACIIbHBIX )KUPOB, IJIFOKO3bI, KpaxMmalia, 0EJIKOB — B COCTaBe TMALICBBIX MTPOAYKTOB U
KOCMETUYECCKUX CPEACTB,

-BJIaICTh NpaBUJIaMU U IIpUEMaMU 0e30MmacHOMH pa6OTBI C XUMHUYCCKHUMU BCIICCTBaAMU U J'IaGOpaTOpHLIM O60pyI[OBaHI/ICM;

-yCTaHaBJIMBAaTb 3aBUCUMOCTb CKOPOCTU XAMHYECKON p€aKu U CMEIICHUA XUMHUYECKOI'0 PAaBHOBECUS OT Pa3JIMIHBIX q)aKTOpOB C IEJIbIO ONpEACICHUS OIITUMAJILHBIX yCJIOBI/Iﬁ MPOTEKaHUsA
XUMHYCCKUX IIPOLECCOB;

-[IPUBOJINTH IPUMEPBI TUIPOJIM3a CONEN B IOBCETHEBHOM KHM3HHU YETOBEKA;

-IIPUBOJINTH PUMEPBI OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIMI B IPHPOJIE, TPOU3BOACTBEHHBIX MPOLECCAX U KH3HEEATEILHOCTH OPIraHU3MOB;

-[IPUBOJIUTH TMPUMEPBI XUMHYECKUX PEaKIUH, PACKPBIBAIOIINX O0IIHE XUMUYECKHE CBOMCTBA IIPOCTHIX BEILIECTB — METAJJIOB U HEMETAILIOB;

-[IPOBO/IUTH PACUETHI HA HAXOXKIECHHUE MOJIEKYIIIPHOH (POPMYIIBI YIIIEBOJOPO/IA IO NPOIYKTaM CrOPaHUs U MO €ro OTHOCHTEIILHOM INIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €0 COCTaB;
-BJIaJIeTh MIPaBMIIaMH 0€30MacHOro 00paleHHs ¢ €AKUMH, TOPIOYMMH M TOKCHYHBIMH BEILIECTBAMH, CPEJICTBAMH OBITOBOH XUMHH;

-OCYIIECTBIIATh MOUCK XUMHUUYECKOH MH(OPMAIIUK 110 Ha3BaHHUAM, HICHTU(HHUKATOPaM, CTPYKTYPHBIM (pOpMyIIaM BEILECTB;

-KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH XUMUUYECKYI0 HH(OPMALIUIO, COIEPIKaLIyOCs B COOOILEHHAX CPEACTB MacCoBOH MH(opManuu, pecypcax MHTEepHeTa, HaydHO- MOMYJIAPHBIX CTAaThAX C
TOYKH 3PEHHS €CTECTBEHHO-HAY4YHOH KOPPEKTHOCTH B LIEJISIX BBISIBIICHUS OIIMOOYHBIX CYXKIEHHI U (HOpMHUPOBaHUS COOCTBEHHON MO3ULINY;

-IIPEJICTABIIATD MyTH PEIIEHNS [I00ATLHBIX IPOOIEM, CTOAIMX TIEPE]] YETIOBEYECTBOM: SKOJIOTMYECKUX, SHEPTETUUECKUX, CHIPBEBBIX, M POJIb XMMHH B PELIEHNH 3THX ipobneM BBIMTYCKHUK
IIOJIYy4YUT BO3MOXHOCTb HAYYUTHCA:
-WIITFOCTPUPOBATh HA MPUMEPAX CTAaHOBJIEHUE M 3BOJIOLUIO OPraHWYECKOH XUMHH KaK HayKH Ha Pa3JIMYHBIX HCTOPUUECKUX 3Tanax ee pa3BUTHS;

-HCIOJIL30BATh METO/Ibl HAYYHOr'O II03HAHUS [P BIIIOJHEHUH IIPOEKTOB M y4eOHO- HCCIIEIOBATENBCKHUX 3a/1a4 [0 N3YYEHHIO CBOKMCTB, CIIOCOOOB IOIY4EHHUS U PACIIO3HABAHUS OPraHUYECKHX BELIECTB; -
OOBSICHATH IPUPOAY U CIIOCOOBI 00pa30BaHMsI XUMUYECKOW CBSI3U: KOBAJICHTHOH (IOJISIPHOM, HEMOJSIPHOMN ), MOHHOM, METAJUTHYECKOM, BOAOPOAHOM — C LIEJIBIO ONPEIe/ICHUS] XUMHYIECKOI aKTHBHOCTH
BEILECTB;

-YCTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXKy KJIACCAaMU OPraHUYECKHUX BELIECTB 111 0OOCHOBAHM S IPHHLUITHAILHON BO3MOKHOCTH NOJY4€HUS OPIraHMYECKUX COSMHEHHMIT 3aJaHHOTO COCTaBa 1
CTPOCHHS;

-yCTaHaBJIMBATh B3aUMOCBA3H MEX/y ()aKTaMH ¥ TEOpHEil, IPUYMHON U CIIEICTBHEM IIPH aHAJIN3€E IIPOOJEMHBIX CUTYallMid 1 0OOCHOBAHMU IPUHUMAaEMBIX PELIEHHIT Ha OCHOBE XUMHUYECKUX 3HAHUM.

Cozep:kanue nNporpamMMbI

10 knacc. OPTAHUYECKASI XUMUS



Paznen 1. Tema 1. TeopeTndeckne OCHOBBI OpraHnyeckoii xumuu (3 1)
DopmHupoBaHUE OPraHNYECKO XMMHUH KaK HayKu. TeopHs CTpOeHHs opraHudeckux coeauHennit A. M. byrneposa. Yrneponustii ckener. Pamukansl. @yHKIOHANBHBIE TPYNIEL. ['oMoToruaeckuii psm.

T"omomnoru. CprKTypHaH n30MEpus. HOMeHKJIaTypa. 3HeKTpOHHaSI npupoza XUMHYCCKUX CBsI3€H B OpraHn4YeCKruX COCAUHCHUAX. Kﬂaccud}m(aupm OpraHu4eCKux COGHHHCHHﬁ.

,HeMOHchalll’lﬂ. O6pa3I_IBI OpraHn4€CKuX BCUIECTB U MaTCpHUaAJIOB. MOZ[CIII/I MOJICKYJI OPraHU4€CKUX BCUICCTB. PaCTBOpI/IMOCTB OpraHM4eCKuX BCUIECTB B BOJAC U HEBOAHBIX PACTBOPUTECIIAX. HJ'IaBJ'ICHI/IC,
06yFJ'II/IBaHI/Ie 1 IrOpE€HUEC OPraHuvYCCKUX BCIICCTB. IIPUMEPLL VBB Pa3HBIX arpe€raTHbIX COCTOAHUAX

Pacuyernbie 3agaun. HaxoxneHne MoiekyisipHoi (popMyitbl OpraHnIecKoro CoeqUHEeHNs 10 Macce (00beMy) IPOTYKTOB CrOPaHUSL.

Paszen 2. VTJTIEBOJIOPO/IBI (12 u)

Tema 2. IlpeneibHble YriieBoaAopoabl (ajKkaHbl) (3 1)

Crpoenue ankanos. ['omonoruueckuii psa. HomeHkIaTypa u n3omepusi. Pu3nueckie 1 XMMHYIECKHE CBOICTBA ajkaHOB. Peakius 3amenieHus. [TonydeHne 1 NpuMEHEHHe allkaHoB. [ToHsITHE
IMKJI0ANKaHax. JleMoHcTpanuu. B3peB cMecH MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE aJIKaHOB K KHCIIOTaM, [IeJIo4aM, PacTBOpY NepMaHraHaTa Kajaus H OpoMHol Boze. JIaGopaTopHbIe ONBITHI.
W3roroBneHre MOzeNeil MOIEKYIT YIIIEBOAOPOIOB U IaOTeHONPOU3BOIHEIX.

IIpakTnyeckas padora. 1. OnpeneneHne Ka4eCTBEHHOIO COCTaBa OPTaHNYECKUX COCIMHEHHUM.

Tema 3. HenpenejbHble yriesonopoabl (4 1) Aixenbl. CTpoeHue ankeHoB. I'oMmonorndeckuil psin. Homenknarypa. HM3omepus: yriiepoaHoi Lenu, HoJI0KeHUs KpaTHOH CBA3H, yuc-, mpatc-
n3oMeprss. XUMHYECKHE CBOMCTBA: peaKlUy OKUCICHHS, PHCOeIHHEeHNs], TomMepu3anud. [IpumeHenne ankeHoB. Ankagnenbl. Crpoenne. CBoiicTBa, mpuMeHeHue. [IpupoaHbiii kaydayk. AJTKHHBI.
Crpoenue arneTuieHa. ' oMonoru 1 u30Mepsil.

Homenknatypa. ®usnueckue n XuMuueckue cBoiicTsa. Peakuuu npucoequHenus 1 3amenieHust. [Ipumenenue. Jemoncrpanuu. V3roroBnenue Moaesei MoaeKyls roMoiaoroB u u3omMepos. [lonydenue
alleTHICHa KapOUIHBIM ClIoco00M. B3anMozeiicTBie anieTHieHa ¢ pacTBOPOM IIepMaHraHarta Kaiaus u OpoMHoi Bofol. ['opeHue anerunena. PasnokeHue kaydyka IpH HarpeBaHWH U UCIIBITAHHE
MPOLYKTOB Pa3JIoXkeHUs. 3HAKOMCTBO ¢ oOpa3uamu kaydykos. [IpakTudeckasi padora. 2. [Tonyyenue sTuneHa U U3ydeHHE €ro CBOICTB.

Tema 4. ApomaTuieckue yriieBogopoas! (apeHsn) (2 1)
Apenbl. Ctpoenue 6ensona. Mzomepus 1 HoMeHknarypa. Ou3nyeckue v XMMUYECKUe CBOICTBa OeH3omna. ['omonoru OeH3ona. ['eHeTnueckas CBs3b apOMaTH4ECKUX YTrIICBOJOPOAOB C IPYTUMH
KJ1accaMu yrieBonopoznos. JlemoncTpauun. benson kak pacrBopuress, ropenue 6enzona. OTHoueHne 6eH3ona K OpOMHOM BOJie U pacTBOpY IepMaHraHaTa kanus. OKHCIeHHe TOyola.

Tema 5. IlpupogHble HICTOYHUKHU YTIIEBOAOPOAOB (3 1)
[pupoxanstii ra3. Hepts 1 HepTenpoaykrsl. Pusnueckue coiictBa. CrocoObl nepepadboTky HeTH.

JlaGopaTopHble onbIThbl. O3HaKOMJIEHHE € 00pa3LaMH IPOAYKTOB HedTenepepadoTKu.
Paznen 3. KUCJIOPOJCOAEPXKAIIUE OPIAHUYECKUE COEJVUHEHMA (12 )
Tema 6. Cniupts! 1 peHoIbI (4 4)

OpHoaTtoMHbIe MpeesbHbie cnupThl. CTpoeHHe MONEKyI1, pyHKIMOHANIbHAs rpymna. BonopoaHas cBsi3b. M3omepus u HomeHkarypa. CBoiicTBa MeTaHoma (3TaHOIA), MOTydeHHEe U IPUMEHEHHE.
Du3HOIOrHYecKoe IEUCTBUE CIIMPTOB Ha OPTaHU3M 4enoBeka. MHOroaTOMHBIE CIIUPTHI. DTUIICHIIIMKONb, riniepuH. CBoiicTBa, npumeHenne. denonbl. CTpoeHue Monekyisl ¢enona. Bzanmuoe
BJIMSIHUE aTOMOB.

B MOJIEKYJIe Ha mpuMepe Morekyibl heHona. CoiicTBa. TokcH4HOCTH (heHona u ero coequnenuit. [Ipumenenune dpenomna. ['eHeTHueckast CBSI3b CIIUPTOB U (peHomna ¢
yraeBonoponamu. JlaGopaTopHbie onbIThl. B3anMozneiicTBre eHona ¢ GpoMHOI BOIOH U pacTBOPOM THAPOKCUIA HATPHs. PacTBopeHue riuieprna B Bozie. Peakiust TAHIepHHA C THIPOKCHIOM
meau(ll).

Pac4yernble 3agaun. PacyeTs! Mo XUMUYECKUM yPaBHEHHSIM TIPH YCIIOBHH, YTO OJHO M3 PEAarUPYIONINX BEIIECTB JAHO B H30BITKE.



Tema 7. Anpaeruipl, KETOHBI, KAPOOHOBBIE KHCIIOTHI (4 1)

Anpperunst. Kemonwi. CrpoeHue Monexyn. @yHKIMOHANbHAS rpya. F3oMepus n HoMeHKIaTypa. GopMabAerua U aneTanbIerui: CBOHCTBA, IONyIeHHe U IPUMEHEHHE. Ayemon — npedcmasument
Kemonog. Ipumenenue. OTHOCOCTaBHBIC IIPE/EIbHbIC KapOOHOBBIE KUCIOTEL CTpoeHue Monekyl. OyHKIMOHaNbHAs rpymma. M3oMmepus 1 HOMeHKIaTypa. CBolcTBa KapOOHOBEIX KHCIOT. [IpuMeHeHHe.
Kpatkue cBeIeHHs 0 HelPeAeIbHbIX KapOOHOBBIX KUCIOTaX. I eHeTHdeckas CBsi3b KapOOHOBBIX KHCIOT C JPYTHMU KJIacCaMy OpPraHHYeCKHX coenuHeHuil. JIaGopaTopHble onbIThI. lomydeHue sTaHais
OKHCJICHHEM 3TaHoMa. B3auMoelicTBrie MeTaHasls (3TaHallsl) ¢ aMMHAYHBIM pacTBopoM okcuza cepedpa(l) u ruapokcuaa meau(ll).

JemoncTpanuu. PacTBopeHre B anileToHe pa3IMYHBIX OPTaHMYECKUX BEIIECTB.

IpakTnyeckas padora.3.«CBoiicTBa KApPOOHOBBIX KHCIOT».

Pacuyernslie 3agaun. OnpeseneHre MacCOBOI MM 00bEMHOMN TN BBIXO/a MPOIYKTA PEAKIIMHU OT TEOPETHIECKH BO3MOKHOTO.
Tema 8. Kupsbl. Yriaesoas! (4 1)

XKupsr. Haxoxxnenne B nmpupone. CoiictBa. [lpumvenenne. Morwowue cpeocmsa. Tpasuna 6ezonacnozo obpawenus co cpeocmseamu 6vimogoii xumuu. I'moko3a. CtpoeHne Monekynsl. CBoiicTBa
riroko3bl. [Ipumenenne. Caxapoza. CBoiicTBa, IpUMEHEHHE.

Kpaxman U 1EJTI0JI03a — NPEACTAaBUTEIIN IIPUPOAHBIX ITOJIUMEPOB. PeaKHHH TOJIMKOHACH CAIlH. Dusznveckre ¥ XUMUYECKUE CBOICTRA. Haxoxc)le}me B IIpUPOJIE. HpI/IMeHeHI/Ie. AI_[eTaTHOC BOJIOKHO.

JlaGopaTopHbIe ONbITHI. PacTBOPUMOCTB )KUPOB, TOKA3aTEILCTBO HX HETIPEIEIFHOTO XapaKkTepa, OMbUIeHHE )KUpoB. CpaBHEHHE CBOICTB MbIJIa M CHHTETHIECKHX MOIOIINX CpeACTB. B3anmoneiicTBrue
rtoko3sl ¢ ruapokcuoM mean(ll). BzanmonelicTBre TI0K03BI ¢ aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l). B3anmonelicTBue caxaposbl ¢ THIPOKCHAOM Kanblysl. B3anMozelicTBie kpaxmana ¢
nozpoM. ['mnponns kpaxmana. O3HakoMIIeHHE ¢ 00pa3liaMy MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH JleMOHCTpamu. 3HaKOMCTBO ¢ 00pa3laMy MOIOIINX M YUCTSIIIUX CPeCTB. V3yueHne nHCTpyKumit
II0 UX COCTaBY ¥ MPHUMCHEHHIO

IIpakTuyeckas padora.4.PemeHne SKCIEPUMEHTAIBHBIX 33124 Ha MOJyYCHUE M PAcIIO3HABAHHE OPraHMYECKUX BEILECTB.

Pa3znen 4. ASOTCOJEPXXAIIUE OPTAHUYECKHUE COEJJUHEHUS (4 1)

Tema 9. AMMHBI 1 AMUHOKHUCJIOTHI (2 1)

Amunbl. CtpoeHue MoieKyil. AMuHorpynmna. @usnyeckue 1 XMMUYeckue cBoiictBa. AHIINH. CBOMCTBA, IPUMEHEHUE.

AMUHOKHCIO0THI. M30Mepust u HoMeHkIaTypa. CBoiicTBa. AMHHOKHUCIIOTHI KaK aM(OTepHbIe OpraHndeckue coequHeHus. [IpumeneHue.
Jemoncrpamuu. Okpacka TKaHW aHWIMHOBBIM KpacutesneM. J[oka3aTenbcTBO Hannuus (QyHKIHMOHAIBHBIX TPYIIN B PACTBOPAX aMHUHOKHCIIOT.
Tema 10. Beaxu (2 4)

Beaxu — npuponssie nonuMepsl. CoctaB u crpoenue. Puznueckre 1 XUMUYecKue cBoicTBa. [IpeBpaienne 6elKkoB B OpraHu3Me. Y ClieXy B U3yUCHUH U CUHTe3e OeJIKOB. XUMUSI U 3[J0POBbE
yenoseka. Jlekapcrsa. [IpoGiiemMbl, CBA3aHHbIE ¢ TPUMEHEHUEM JICKAPCTBEHHBIX IPEIapaToB.

Jemouncrpauuu. [{BerHbie peakuun Ha Oenku (OMypeToBasi 1 KCAHTOMPOTEHHOBas peakunu). OOpa3ipl JeKapCTBEHHBIX MPENapaToB U BUTAMUHOB. OOpa3iibl CPEICTB TUTUEHBI U KOCMETHKH.

Paznen 5. BBICOKOMOJIEKYJIAAPHBIE COEJJMHEHWSA (34)
Tema 11. CunTeTHYeCcKHE MOJTUMePHI (3 4)

IToHsiTHE O BHICOKOMOJIEKYIISIPHBIX coeqMHEeHMsX. [lomMepsl, monydaeMsie B peakuusax noaumepusanui. Crpoenne mosekyi. [lonustunen. [onunponuies. @exnonghopmanvoecuonvie cmobi.

Cunrerndeckne kayaykn. CTpoeHue, cBoiicTBa, nomydeHue 1 npumeHenue. Cunrerndeckne BosnokHa. Kampon. Jlascan. JlemoncTpamun. O6pasip! 1acTMace, CHHTETHIECKHX KaydyKOB U
CHHTETHYCCKHX BOJIOKOH.



11xmacce
TEOPETUYECKHUE OCHOBbBI XUMHUUA

Tema 1. Baxkneiilme XuMu4decKHne NOHATHS U 3aKOHBI (3 1)
AtoMm. Xumnaeckunii anemeHT. M3oronsl. [IpocTeie u cliokHBIE BemecTBa. 3aKOH COXPAHEHHUS] MacChl BEIIECTB, 3aKOH COXPAHEHHNS U PEBPAIIEHHs SHEPTUH IIPH XUMUYECKUX PEaKIUsIX, 3aKOH

ITOCTOSIHCTBA cocTaBa. BemiecTra MOJICKYJISIDHOI'O 1 HEMOJICKYJIAPHOI'O CTPOCHUS.

Tema 2. Ilepuoanueckuii 3aK0H U MEPUOANYECKAs CHCTeMa XUMUYecKnX 35ieMeHToB Jl. 1. MenneneeBa Ha OCHOBE y4€HHs O CTPOEHUH aTOMOB (4 1)

Amommnvie opoumanu, S-, p-, d- u f-onexmponsr. OcobeHHOCTH pa3MeNIeH s 3JIEKTPOHOB 10 OPOUTAJISIM B aTOMAaX MaJIbIX U GOJNIBIIHX MepHOI0B. CBSI3b MEPUOANIECKOr0 3aKOHA M MIEPUOANIECK Oi
CUCTCMbI XUMHUYCCKHUX DJICMCHTOB C TeOpHeﬁ CTPOCHUS aTOMOB. KopomkuzZ U ONUHHBLU eapuanmaol maﬁﬂuubz xumuyeckux snemenmos.llonodxcenue 6 nepuoauqecmz} cucmeme XuMu4eCckKux 3Jl€Jl/leHm08,ZZ.
U. Menoeneesa 60()0]70()(1, ]l(leaHOM()OG, AKMUHOUO08 U UCKYCCMBEHHO NOJIYYEHHbLX dN1eMEHNO0B. BanenTHOCTh 1 BaJICHTHBIE BO3MOXHOCTH aTOMOB.

Hemoncrpanun. [ICXD JIMM, Tabnuirsl «NEKTPOHHBIC 000JIOUKH aTOMOBY

Tema 3. Crpoenue BemecTBa (5 4)

Xumuueckas cBsi3b. MloHHas cBs3b. KaTnoHs! n annoHbl. KoBaneHTHas HETIOJIsIpHAs CBA3b. KoBaneHnrHas ToJIsIpHas CBA3b. SHGKTPOOTpHHaTeHBHOCTB. CreneHb OKUCICHUS. MeTallIndecKas CBS3b.
Boz[opoleaﬂ CBA3b. npOCTpaHCTBeHHOG CTPOCHUE MOJIEKYJT HCOPTaHUYECKUX U OPTaHUYCCKUX BEIICCTB. Tursr KPUCTAJUIMYECKUX PEUICTOK U CBOICTBA BCIICCTB. HquHHLI MHOFOO6pa3I/IH BCIIICCTB.
H30MEpUs, T'OMOJIOrvs, ajllIOTPOINUA, U30TOIHA.

ﬂucnepcm;le cucmemol. Konnougusie PacTBOPHLI. 30J'II/I, reiau. ﬂeMOHCTpaHﬂl/l. Mopnenu HNOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX 1 METAJUIMYCCKUX KPUCTATNIMYCCKUX PEIICTOK. 06pa3LU>I MUIICBBIX,
KOCMETUYECCKUX, OHOIOTMUECKHUX U MEAMLIMHCKUX 30JIeH U reNei. 3(1)(1)6KT Tunpans. Monenu MOJIEKYIT U30MEPOB, 'OMOJIOI'OB.

Tema 4. Xumuyeckue peakuuu (7 4)

Knaccndukanus XuMuueckuX peaKiuii B HSOpraHU4eCKol 1 opranndeckoid Xumuu. CKOpOCTh PeaKLiH, €€ 3aBUCHMOCTb OT pa3iuyHbIX GakTopoB. KaTtanus u karanuzaropsl. OOpaTHMOCTb peaKiyi.
XumMunueckoe paBHoBecre. CMeleHe paBHOBECHS 101 JielicTBUeM pa3nnyHbiX (akropos. [Ipuniun Jle Hlarense. [Ipon3BoacTBO cepHOIi KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnekrponuTryeckas auccormanys. CuibHbIe U crnadbie aekTponutsl. Cpelia BOAHBIX pacTBOPOB: KKC/as, HEHTpaibHas, mienoyHas. BogoponHslii mokaszartens (PH) pactBopa.

I'npponu3 opraHMYecKuX U HEOPraHUYECKHX BeliecT JeMoHCTpanuu. Pa3iMuHble THIIBI XMMUYECKHX PEaKIHi, BUACOOIBIThI O OPraHUYECKOi XUuMuH, BuieoduiibM «OCHOBBI MOJICKY/IAPHO-
KUHETHYECKOH TEOPUI».

JlaGopaTopHbIe ONbIThI. 3aBUCHMOCTb CKOPOCTH PEAKIMU OT KOHIIEHTPALIMHU, TEMIIEPATYPbI, IIPUPOIBI PEarupyIOIHUX BEeLeCTB, PasnoxeHne Nepokcuja BOIOPOa IIPUCYTCTBUH KaTalIM3aTopa.
OrpeziesieHue cpeibl pacTBOpa C OMOIBbIO YHUBEPCAIBHOIO HHIMKATOPA.

HEOPTAHMYECKAS XUMUA

Tema 5. Merauibl (7 4)

[NonoxeHre METaIOB B IEPHOMYECKO crcTeMe XuMuueckux 1ementoB J[. . MenaeneeBa. OO1iue CBOWCTBa METALIOB. DJICKTPOXUMHUYESCKHIA Psijl HAMPsDKeHUI MeTamutoB. OOIue crocoOb
nony4denus MetauoB. CIuiaBel. DJIEKTPOIN3 PacCTBOPOB U paciuiaBoB. [lonsaTue o kopposuu MeraiuioB. CrocoOs! 3amuTsl 0T Koppo3un. O0630p METaJIOB TIABHBIX HOArPYIH (A-TpyYIIIT) MepHOIHIECKON
CHCTEMBI XUMHUYECKHX JJIEMEHTOB.

00630p MeTaoB MoOOYHBIX moArpymil (B-rpyrn) neproauIecKoil CHCTEMbl XUMUYECKHAX DIIEMEHTOB (Me/lb, IIUHK, jkelie30). OKCHIbI U THAPOKCHIBI MeTaiuioB. JleMoncTpanuu. O3HaKOMIICHHE C
o0pa3laMy METaJIOB M MX COSIMHEHHH, CILIaBbl, B3aUMOJICHCTBHE METAJLIOB C KHCIIOPOJIOM, KHCIIOTaMH, BOJIOH; ZI0KA3aTeJILCTBO aM(pOTEPHOCTH AIFOMUHUS M €T0 THAPOKCH/IA, 00pasIbl ME/H, JKeje3a,



Xpoma, ux COCHHHCHHﬁ; B3aPIMO,IIeI>‘ICTBPIe MEIU U KEJI€3a C KUCIIOPOA0OM; BSaHMOHeﬁCTBI/Ie MCIH U XKCJI€3a C KUCJIOTaMU (cepHa;{, COJISIHEUI), MOJYYCHUE THAPOKCH A M€, XpOMa, OKCHUJa MEIH;
B3aNMOJICHCTBHE OKCHJO0B U TUAPOKCHUJOB METAJIJIOB C KUCIIOTAaMH; N0Ka3aTCJIbCTBO an)OTepHOCTI/I COCIII/IHCHI/II‘;I XpoMma (l“) PacuerHble 3aaun. Pacyersl o XUMHAYECKUM YpaBHCHUAM, CBA3aHHBIC C
MAacCOBOM JT0JIeH BbIXOJa MMPOAYKTa pEaKIU OT TCOPETUICCKU BO3MOKHOI'O.

Tema 6. Hemetanisi (9 1)

O630p CBOMCTB HeMeTAIJIOB. OKUCIIUTEIEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJLIOB. OKCI/IZ[BI HEMCETAJUIOB U KMCJIIOPOACOACPIKAIIUE KUCIIOTHI. BOZIOpOIIHLIe COCIMHCHHW HEMETAJIJIOB.
I'enernyeckas cBsI3b HECOPraHM4€CKUX U OPraHuvYCCKUX BEUICCTB. BriToBast xummueckas I'paMOTHOCTb I[eMOHchaunn.O6pa3u},1 HEMETAJUUIOB; MOAECIN KPUCTAUIMICCKUX PEUICTOK, aJiMa3a, rpad)ma,
NOJIYUCHUE aMMHUaKa 1 XJIOPOBOJAOPO/ia, paCTBOPECHHUE UX B BOJEC, N1OKA3aTCIBCTBO KUCIIOTHO-OCHOBHBIX CBOICTB 3THX BCIICCTB. Cokrranue Y U CEPBI B KUCJII0POAE, ONPEACIICHUE XUMUYCCKUX
CBOWCTB TNIPOAYKTOB CropaHus, BSaHMOI[eﬁCTBPIe KOHII. CepHOI‘/'I7 KOHILI. 1 pa36aBJ'leHHOﬁ a30THOM KHCJIOT C MCJIbIO, BI/II(CO(bI/IJ'[BM «XuMust BOKpPYT Hac». l'[paKmeM. 1. Pemenue OKCIIEPUMECHTAJIbHBIX

3aja4 1o HeO]I)FaHH‘-IeCKOﬁ XUMUH; PECIICHUE SKCIICPUMEHTAJILHBIX 3a/la4 110 OpFaHH‘IeCKOﬁ XUMUH; II0JTy4€HUE, CO6HpaHHC 1 paCrio3HaBaHUE Ira3oB.

Temarnueckuii iag 10 xiacc

Nen/m | HaumeHoBanue Kounvecrso | V3 HUX(KOJIMYECTBO YaCOB)
pa3esioB U TeM 4acoB
(Bcero)
Kontponbubie | IIpaktnyeckne | Ilpoexrneie,
paboThI paboThI TECTOBBIE,
TBOpYecKHe,

IKCKYPCHH H
T.1.(YUMThIBast

crnequpuky
npeaMeTa)
1 Paspen 1. 3
Teoperuueckue
OCHOBBI OpraHU4YeCKON
XUMHUH

2 Pasnen 2. 12 1 2




Yriesoopo/st

Paznen 3.
Kucnopojicoepikaiie

OpPraHH4YCCKHE
COC/IMHCHUA

12

Paznen 4.
AzoTcojepiKanye

Opranm4ecKmue
COCIIMHCHHUSL

Pasznen 5.
BricokoMoIeKyIApHbIE

OpPrann4ccKHe
COCIMHEHHA

Hroro:

34

Temarnueckuii miaan 11 KJIACC



Ne m/m

HaumeHnoBanue
pa3aesioB U TeM

KoauuecTtBo
JacoB

(Bcero)

W3 HuX(K0IMYeCTBO YaCOB)

KonTposbubie
padoThbl

IIpakTH4eckue
padoThbl

IIpoexTHbIE,
TeCTOBbIE,
TBOpYECKHe,
IKCKYPCHH U
T.1.(YYUTbIBAsK
crnenupuky
npeaMeTa)

Tema 1.
Baxneiimmue
XHMUYCCKHE
ITOHSTHS U
3aKOHBI

Tema 2.
Iepromryeckuii
3aKOH U
TIepHoIITYecKast
cucTeMa
XHUMHYECKUX
aneMeHToB /.
W. MenpeneeBa
Ha OCHOBE

Y4EHHUS O
CTPOSHHUH aTOMOB

Tema 3.
Crpoenue
BEILECTBA

Tema 4.
XuMUYECKUe
peakuuu

Tema 5.
Meraiuibt

Tema 6.
Hemeramst

Hroro:

34




KAJEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE 11O YYEBHOMY NPEIMETY «XUMMUSl», 10 KJIACCE 34 yacos
(1 yac B HemeN10),

(yueonuk I'. E. Pym3utuca u @. I'. ®eapamana «Xumus. 10 kiaace» u «Xumus.11 kiaacey)

Nem\m | Tema ypoka Ko | Tun Hcnoab3oBanue HeneBas IInanupyembie pe3yabTaThl




Ja- ypo | Conep:kanune obopynoBaHus YCTaHOBKA IIpeamernnbie MeranpeaMeTHble JInynocT HbIE
BO Ka | Toukn pocra
4ya-
coB
Pa3gen 1. Tema 1. Teopernueckue 0OCHOBBI OpraHuvYecKkoii xumun (4 yaca)
1 IIpenmer VUH | TXC, ee 3HaueHue. Jlemoncrpauuu : | 3HaTh Yuyenuk ITo3HaBaTebHbBIE UyBcTBO
0 OpraHuyecko i 3 AM.Byrneposa. @opmuposanue | OGpasupl OCHOBHBIC Hay4HuTcsi: OOBsCHATE | YVY]I - VMenuue TFOPAOCTH 3a
XAMUH. . OpraHUYEeCKUX R BaJICHTHbIE OIpEAEIATh POCCHUCKYIO
Op2aHUYEeCKOU XUMUYU KaK HAYKU. «OpraHnYecKas HayKy, BKJIaJ
BEILECTB U XHMHSY, BO3MOXHOCTH aTOMa [IOHATHSA,CO3/1aBaTh pyceKux
Oprannyeckye BemecTsa. MaTepHaJIoB. «U30MEPHSY, yriepoaa, 0000111eHY S, YUEHBIX B
OpraHuyeckasi XUMHSL. «TCOMOIIOTH» 3aBUCHMOCTE CBOUCTB YCTaHaBJIUBATh passurue
BEIIIECTB OT COCTaBa M XHMHH;
aHaJIOTUH
Howmenxnatypa. [HapocrepxHeB CTpoeHUS, THITHI s
bl€ MOJIEITH ’ KI1acCH(HIIPOBAT hopmupoBaH
Wzomepus, pagukan MONEKVIT THOpUIU3aLIH ne
Y- o , CAMOCTOSITEIIEHO OTBETCTBEHHO
raHHYECKUX OPMBI MOJIEKYIT;
OpraHu4eC! > POp YL BBIOMPAaTh OCHOBAHMSA U | 1 orHOIIEHHS
BCIICCTB. OIpeCIIATh
pelt KPHUTEPHH JUTS K y4CHHIO,
HPHHAJIENKHOC Th KI1aceHHKaLH, romBgocm u
OpraHu4ecKor o yCTaHaBJIUBATh cgoco HOCTH
COEMHEHUS K HNPUYUHHO- 00yHalomuxe
. 1K
) N WETTRE i ONpPEICIICHHOM y CIICJICTBEHHbBIC CBA3H | cavopassHTH
NIEKTPOHHA 51 JIEKTPOHHAS IPUPOJA apOoCTepIKHEB
P 3 o PHPOZL P P KJaccy, yMCHHE Perynsitusnbie YY/ | (o ¢
puposa . BI€ MOJIEIIH
() pUpOL; XHUMHYECKHX CBS3eil B e KJIaCCU(HLIMPO BATh [0 | - YMEHHUE caMoo6pasoB
MOJIEKYI
XUMHYECKUX OpraHUYecKHX . CaMOCTOSITEIILHO
"~ P OpTraHHYECKHX OTIpeIeIEHHOM Y aHuio Ha
CBsi3el B OTPEACIIATD LICTH OCHOBE

NpU3HAKY, 3HaTh

MOTHBAIIMHU K




OpraHYecKu COCIMHEHUSIX, CIIOCOOBI BEILIECTB.
X ee paspbiBa.
COCZIMHEHUS X
3HaTh KaKk
obpa3zyercs
XHMYeKasi CBSI3b
3 Knaccuguxa KY Knaccugukaiys 1 HOMEHKIATypa 3HaTh NpaBUIa
OPraHMYECKUX COCIMHEHHUH HOMEHKJIATYpBI
nst
?3) I PacuerHbie O6pasis OpraHnYecKuX
CoeMHEHUT
OpraHI4eCKH 3ajna4u. OpPTraHUYECKUX
X Haxoxxnenue MonexynspHon
BEILECTB
N (bOopMyIIBl OPraHU4ECcKOro
COCZIMHEHHU MaTepHaJIOB.
coeMHeHusI 110 Macce (00bemy)
Pemenue 3amau Mogenu Monexyn
MPOLYKTOB CrOPaHMUS
Ha BBIBOJL OpraHM4eCcKUX
XUMHYECKUX BEILIECTB.

HOMEHKJIATYpy
OpPTraHUYECKUX
COCIUHCHUIL, yMETh

OonpeacIsITh TUIL
XAMHYECKON pe€akuuu,
00BSCHATH B3aUMHOE
BJIMSIHUEC

aTOMOB B MOJIEKYJIE
Y4eHuK mosxy4unr
BO3MOKHOCTD
HAYYUTbCS

CBOETo 00y4IeHNs,

CTaBUTh U

(hopmMynupoBaTh IS

ccOs1 HOBBIC 3ala4yu B

yuebe

KOMMyHI/IKaTI/IBH bI¢

YV - Ymenue

OpraHMU30BbIBATbYY

ebHoe

COTPYAHUYECTBO U

COBMECTHYIO
JIeATENbHOCTh
CyduTeIeM

00y4EHUIO U TI0
3HAHHIO

thopmupoBaH
1€ OCHOB
9KOJIOTMYECK
Ol KyJIBTYpBI,
COOTBETCTBY
fomiei
COBPEMEHHOM Y
YPOBHIO
9KOJIOTHYEC OT'0

MBIIUICHUST,
pa3BuTHe
OIBITa
SKOJIOTHYECK U
OpPHEHTHPOBA
HHOM

pedraexkcuBHO
OLIEHOYHOH U
MIPAKTUYECKO i
JIEATENBHOCT U
B

JKA3HEHHBIX
CHUTYaIIUsIX;
OCO3HAHHBIN
BBIOOP.




(opmyn

HUCBEPCTHUKaMHU;pa

oorarh

WHIUBUIYAJILHO U B

rpymme
4/4 Bxoxnoii K3
KOHTPOJIb
Paspen 2. YIJIEBOJOPOBI (11 u)
5/1 | Crpoenue KY Knaccuduxarus u [lapocrepkHeB | 3HATH CTPOCHHE | YUYEHHK IMo3naBartenbHbIE
bI€ MOZIENIN aJIKaHOB, HX HayunTes: onpenenars | Y'Y/ -Yvenue
. OpraHUYecKUX
allKaHoB P MOJIEKYJ aJIKaHOB | OOIIyI0 TPUHAUIEKHOC Th onpeseNiTh
T'omonoruue COEIMHEHUH. bopmymy OpPraHu4yecKor o MOHATHSA, CO34aBaTh
COeIMHEHUs K 00001eHus,
CKHH psia. T'omonoruyecku OnpeaeIéHHOM yCTaHaBIIHBATh
o QHAJIOTHH,
Howmenxinaty U pan,
pan TOMOJIOT'H.
CrpyKTypHas H30Mepus.
U30MepHUst PYKTYP P
CrpoeHue aJIKaHOB. y KI1accy K1accuGUIIpPOBaTh
JIEBOZIOPOJIO B, YMETh
HomeHxnaTypa u usoMepust YIJICBOLOPOIO B, YM , CAMOCTOSITEIbHO

HOMEHKJIaTypa

O00BSCHATH CBOMCTBA
BEIIECTB HA OCHOBE
aHaJIu3a coCTaBa U

BBIOMPATh OCHOBAHHS
"




6/2 CBolicTBa, KY DOU3HIeCKHe H XUMHYCCKHE CTPOCHMS MOJICKYIL, KPUTECPHH LISt
HoJIy4eHue u CBOMCTBA QJIKAHOB. yMeHHe IIPOrHO3HPOBa | KIaccH(HKAIHH,
IIpUMEHEHHE Th XHMHYECKHE YCTaHABIHUBATh
AIKAHOB. Peakiuid 3aMeIeru. CBOIICTBA BEIIECTB, [IPHYHHHO-
IMonyuenne u npuMeHeHHE
[Muxnoanka 1. QIKAHOB OODBACHATD YCIIOBHS Cle/ICTBEHHbIE
NPOTEKAHHS PeaKIHii, cBs3U PeryisiTaBHbIe
3HATHL 00J1aCTH YV - Ymenue
3HaTE HPUMEHEHHS BENeCTB. | CaMOCTOSTENHHO
OCHOBHEIE XapakTepH30B aTh OUpEASIDIS Tieim
cBOEro o0yueHus,
CIocoOHI COCTaB H OCHOBHEIE CTABHTE H
MOy ICHH. HaIpaBIeHHA
7/3 IpakTuueckas y33 HccnenoBate cBoiicTBa Xummeckne HCIIONB30BaHU 51 U (hOpMYIIHPOBAT IS
padora Ne 1. OpraHM4ecKHX coe/IMHeHHIA, CBOJicTBa N ce0st HOBBIE 3aj1auH B
m OIIPEIENNTE MX KaueCTBEHHBII Iictoankanos | [IePePadOTKI yuebe
pasmia Th COCTAR. IIPHPOJIHBIX
Kauectsenn oe HCTOYHHKOB
YIJIEBOJIOPO/IO B.
olpejielieHH ¢ KomMmyHnukaTHBH ble
yIieposa, VVI]I- YMmenne
BOJIOPOIA K OpI'aHU30BLIBATh
XJI0pa B yuebHoe
OpraHMYecKH X
COTPY/THHYECTBO U
COEJIMHEHHUS X. COBMECTHYIO
JIeqTeILHOCTD ©
YIHTETIeM |
CBEPCTHUKAMU;
paboraTh
WHMBHIYQILHO U
B I'py1ie
8/4 | AJKeHBI. YHUH | Crpoenne Jemoncrpaun | 3HaTh OCHOBHEIE CIIOCOOBI IOTYYEHHS. MosnaBarenbubie YY]I -
H XHMHYECKHE CBOICTBA AIIKEHOB YMeHuHe onpeae/siTh
TOHATHA,CO3/IaBaTh
Crpoenne, 3 AJIKCHOB. : 0000MIeHNs, YCTAHABIHBAT
szgfl[)(;r;jqe l:omouochcm Mojierm ananoruy,
H30MepHsL, H pan. MOICKY.T KIIACCH(MIMPOBATE
., - H30MEpOB 1
HoMEHICtaty Homenkiarypa, P , CAMOCTOSTEIbHO BHIOHpATh




pa.

CaoiicTBa

AJIKCHOB U UX

HU30MEpHUs:

YLIIEpPOIHON

LEMu,

TIOJIOKCHUS

KpaTHOM CBSI3H,

TOMOJIOI'OB.

MIPUMEHEHUE yuc-, mpanc-
uzoMepus.
XuMHUecKue
CBOICTBa:
peaxust
OKHCJICHUS,
MIPUCOEIUHEHUS
[Ipumenenue
aJIKCHOB
IIpakTHYecka Ilonyyenue
9/5 P V33 i
s1 padora Ne 2.
[IpaBuna Thb.
JTHUJICHA,
[onyuenue
JTHJICHA U H3y4eHHE ero

H3ydeHne

CBOMCTB,

3HaTh OCHOBHBIE CIIOCOOBI MTOTYYCHUSL.
XUMHYECKHE CBOMCTBA aJIKaJIHCHOB

OCHOBAHUS U
KPUTEPUH IS
KJIacCHU(HUKAIIUH,
YCTaHaBIUBATH IPUIHHHO-
CIIC/ICTBEHHBIE CBSI3N
Perynsatusubie YY /I -

YMeHHe caMOCTOSTENBHO
OIPENEIATh LIeJN CBOETO
00ydJeHus, CTaBUTh 1
(opMynupoBaTh LI cedst
HOBBIE 33]1a4H B yuebe

KommynnkaTusH bie YY JI
‘YMeHue opraHu30BbIBATh
y4eOHOe COTPYIHHIECTBO U
COBMECTHYIO JIESTEILHOCTD C
Y4UTENIEM U CBEPCTHUKAMH;
paboTaTh HHAUBUYAIBHO




€T0 CBOICTB

CITIOCOOBI

cobupaHus u

pacro3sHaBaHusA

(xau. peaxuum)

10/6 | ITousarue o KY AJKaieHsl.
Jemoncrpaum
"
YIIIEBOZIOPO J1aX. . : 3HAKOMCTBO C
CBOIiCTBa,
o MU
Ipuponnsrit obpasna
MIPUMEHEHHE. Ka OB
KaydyK. PHUMCHCHHC YayK
ITpuponnsiii,
CUHTETHUYECKUI
KaydyKH, pe3uHa,
300HUT
11/7 | AnkuHsl. KY Crpoenne Ipubop st 3HaTh OCHOBHbIE CIIOCOOBI TOTYYEHHSI. Y4yenuk HayuuTcs: Ilo3naBaTebHBIE YV
cOOMpaHusl ra3oB | XMMUYECKHE CBOHCTBA ATKUHOB OOBACHAT b ‘YMeHuue onpeneniarh
CrpocHue aleTHIICHA.
> BaJICHTHbIE
MOHATHS,CO3/1aBaTh
FOMOJIOFHYE Tomonoru n BO3MOKHOCTH aTOMa 032
. yriepona 000011eHNs, YCTaHABIMBATh
CKHH psifl, H30MEPBHI. g b
aHaJIoru, KJIaccu(puIupoBaTh
HN30MEDUSL 3aBUCUMOCTbH 4
PHiL, Howmenxinatypa. . 6
HOMEHKJIATY pa, o —— CBOICTB BEILIECTB OT , CAMOCTOSITEJILHO BBIOUPATh
cBoOifcTBa 1 [ — COCTaBa M CTpoeHuss, | OCHOBAHUS U
MIPUMEHEHHUE =
p CBOMCTBA. THUIIBI ry[6py[;u/[3a]_u/[1/[ KpUTEpUuu 1Jid K.HaCCI/I(I)I/IKaLlI/II/I,
aleTUIICHA.
IIpumenenue , OPMBI MOJTEKYIT; yCTaHaBIUBATh IPUYUHHO-
OIpeneNiTh CIIC/ICTBEHHBIE CBSI3U
12/8 | Apenst. Benson VYUH 3 3HaTh OCHOBHBIE CIIOCOOBI ITOTYYEHHUSI. ped A
. HNPUHAATIEKHOC Th
U €ro rOMOJIOTH Crpoenue XuMHYECKHEe CBOICTBA apeHOB PeryastuBnbie YYJ Ymenue
OpraHU4ecKor O
OeH3oa. CaMOCTOSITENILHO OMPEALIIATH

M3omepus u
HOMEHKJIaTypa.
duznyeckue u
XUMHYECKUE
CBoOlicTBa O€H301a

COEJUHEHUS K
onpeAenEéHHOM Y
KJIaccy.

LIEJIA CBOETO O0Y4EeHHUS,
CTaBHUTb H OPMYITUPOBATH IS
cebst




I'enernuecka s YOU YMeTh OOBSACHATH CBA3b MEXKIy KJIACCaMHU HOBBIC 33]]a4¥ B yueOe
13/9 | B3P C3 0O600umTH YIIIEBOIOPOIOB
apoMaTH4ec Kux 3HaHUS 00
YrI€BoIopo 10B YrIIeBOIOpOnax, KommynnkatusH bie YY1
OKa3aTh
¢ oKasa ‘YMeHue opraHu30BbIBaTh
pOnCTBO
ApYyrumMu H3Y4EHHBIX y4eOHOE COTPYIHHIECTBO U
KJIaccaMu
YIIIEBOIOPOJIOB COBMECTHYIO
YIIICBOIOPO
1 BOSMOMHOCTH €SATENLHOCTD C YIUTEJIEM H
AoB UX TIOJyYEHHs U3 A yi
HEOPTaHHMYECKH X CBEpCTHHKaMU; paboTaTh
BelleCTB WHIVBUIYAIEHO
Pewenue 3amau
Ha HaXOXKJICHHE
MOJIEKYIAPHON
(bopmyisl
I"azoo6pa3zHoro
YrIeBOIOpo/Ia 1o
MIPOIYKTaM
CropaHusl.
14/1 0 | Hpuponusrit YUH 3 | Ilpuponusie YMeTb 00BACHATH CYIIHOCTh XMMUYECKUX | YYeHHK HAYYHTCH: Ilo3HaBaTesibHBIE YV
¥ TIOMYTHBIC HUCTOYHHUKH SIBJICHUH, OOBSCHAT b VMeHHHE ONpeaesIATh
BaJICHTHbIE
He(TsHbIE rasbl JIEBOJIOPOIOB MPOUCXOJIAIINX B IIPUPOZE, OBITY U Ha TIOHATHA,CO30aBaTh
X ’ T A pvﬂ > P AT prpoze, y BO3MO)KHOCTH aToOMa 032
ITPUPOAHBIN T'a3 MPOU3BOJICTBE; OLICHKH UX ITOCIIE/ICTBUIA; TIepoa 00001IEHNs, YCTAHAB/IMBAT
cocras 1 U HOIYTHBIH yHIepoa,
NpUMeHeHUe 9KOJIOTMYECKHU I'PaMOTHOIO TIOBE/ICHHS B 3aBHCHMOCTD aHaJIOruu, Kiaccu(pUIUPOBATH

He(TSHbIC ra3bl
HE TOJIbKO
TOIUIMBO, HO U
HCTOYHHUK CBIPBS
JUTSL XUMHUYECKON
MPOMBILIIIEHHOC
TH.

OKpY)Karollei cpesie; OLEHKH BIUSAHUSL
XMM.3arps3HEHUS OKPYKaloIeH cpeibl
Ha )KUBbIE OPraHU3Mbl; O€30I1aCHOrO
00palleHus C TOPIOYUMH U TOKCHYHBIMU
BEIllECTBAMU

CBOICTB BEIIIECTB OT
coCTaBa U CTPOCHUS,

THUIBI THOPUAN3ALUT

, (hOpMBI MOJIEKYT;
OIpeseNATh
HNPUHAATIEKHOC Th
OpraHU4ecKor O
COEJUHEHUS K
ONpeAeIEHHOM Y
KJaccy

, CAMOCTOSITEJILHO BBIOUPATh
OCHOBaHUA U

KPUTEPUH JUIS
KJIacCU(HUKAIHY,
YCTaHABJIUBATh IPUYUHHO-
CIIE/ICTBEHHBIE CBS3U
PeryastuBnbie YY /|
YMeHue caMoCTOSTENbHO
ONPEENATD LIETH CBOETO

00yueHUs, CTABUTD U
(hopmynupoBaTh 1ist ceOst




HOBBIC 33]]a9¥ B y4eOe

15/11

Hedts u
HeTenpoLy
KTHL.

Crioco0sr
epepadoTKH
HedTH

YUH

CocraB u
cBoifcTBa HedTH,
¢dusmyeckue u
XUMHYECKHE
CIIOCOOBI TIepe-
paboTku HepTH —
MepPEroHKa 1
KPEKHHT.

O3HaKOMIICHHE C
obpasnamu
MIPOIYKTOB
HedTenepepabo
TKH

(KoJIeKIHs).

Mo3naBarenbubie YY ]
‘YMeHnuue onpenensirsb
MTOHSTHA,CO3/IaBaTh
0000111eHHs1, YCTaHABIINBATh

aHAJIOTUH, KJIACCH(UINPOBATH

Pazpgen 3. Kncioponoconepsxkammue opranndeckue coequnenns (12 yacos) Tema Ne 6. CriupTel 1 deHoNBI - 4 yaca.

1
(16

OJTHOaTOMH bIe
TIpe/ieNbHbIe
CIHPTHL
Crpoenue,
CBOMICTBA,
Moy4eHue,
MIPUMEHECHUE

1

Ky

OnHOaTOMHBIE
npeiebHbIe
CIIUPTHI,
Crpoenue
MOJIeKyI, (QYHKII.
rpymnma.
Bonopon-nas
CBAI3b.

Wzomepus u
HOMEHKJIaTypa.
CaoiicTBa
MeTaHoJIa
(3raHoONa),
MOJTy4eHHUE U
MIPUMEHEHHE.

AIIXP

3HATh Ba)KHEWIIINE BELIECTBA: ITaHOI,
METaHOJI, TJIUIEPUH; ONMpeaesiTh
HPHHAJJIEKHOCT b BEIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKHX
COCIIMHCHUI; XapaKTepu30BaTh o0IIe
XMMHYECKHE CBOHCTBA OPraHUYECKHX
COE/IMHEHUIl; yMeTh 00bSICHATH
3aBUCHMOCTb

CBOICTB BEILECTB OT MX COCTaBa U

CTPOCHUSL; HCI0JIb30BATh IPUOOPETECHH
bl€ 3HAHUSI U YMEHUS B IIPAKTHYECKON

JICSITEBHOCTH U TIOBCEIHEBHOM
JKH3HU COCTABJAATH YPaBHEHHS
peaKiuii, OTPaXKAIOIIIX B3aUMOCBSI3b

Pa3IMIHbIX KJIACCOB.

Yyenux HAYIHUTCHA

OlpeeniTh
HPHHAJIEXHOC Th
OpraHUYEecKor O
COEMHEHUS K KI1accy
CIIUPTOB, (h)EHOIOB,
YMETb OOBSICHATH
CBOMCTBA CIIMPTOB U
(eHomnoB Ha

OCHOBE aHa/IN3a
COCTaBa M CTPOCHUS
MOJIEKYJI, YMEHHE
HPOTHO3UPOBA Th

XHMHYECKHE CBOMCTBA
BEIIECTB,

OOBSCHATD YCITOBHUSI
MIPOTEKAHUS peakluil,
yCTaHaBJIUBATh
3aBUCHMOCTb MEXIY

IMo3naBaresbubie YY /|
:CMBICJIOBOE YTCHHE YMEHHUE
OIpe/IeIATh
MTOHSATHA,CO3/IaBaATh
0000111eHHs1, YCTaHABINBATh
aHaJIOTHH,
KJIacCU(HUIUPOBATD
,CAMOCTOSITENIFHO BHIOMPATh
OCHOBAHUSI U KPUTEPUH JUTS
KJIacCU(HKAIHY,
YCTaHaBIIUBATh IPUYUHHO-

®dopmupoBan
Ue OCHOB
9KOJIOTUYECK
Ol KyJBTYpHI,
COOTBETCTBY
romieit
COBPEMEHHO
M Y YPOBHIO
9KOJIOTUYECK
oro

MBIIIUICHUS;
pasBuTHe
onbITa
9KOJIOTUYECK U

OpUEHTHPOBA
HHOH
MPAaKTUIECKO i
JIeATENBHOCT




2 MHoroarom KY Mmuoroatomtsie | AIIXP
17 HBIE CITHPTHL. CIIUPTHL
( DTHUIEHTIIHK o
) OlIb, TVHIIEPHH. DTHIEHTITHKOIE
, TJIMIICPHH.
CgoiicTBa, Choficr
TIpUMeHeHHe BOHCTBA.
IIpumeHeHHE
3 Crpoenue, KY DeHOIIBL
18 cBOHcTBA U Crpoenue.
( TIpUMeHeHHe B
) denora 3AUMHOE
BIIMSIHHE
aTOMOB B
MOJICKYJIC Ha
npuMepe
(enona
4 I'eneTndecka s YOHU ['enetnueckas
19 CBA3b CIIMPTOB C3 CBSI3b CIIUPTOB
( " u (henona ¢
) VTIIEBOIOPOIaM
Gertona c u. Pemenne
YIIICBOZOPO pacueTHBIX
namu Pemenne
' 3aJ1a4 1o
3ajg no XHMHYECKHM
XHMHYECKHM YPaBHEHHAM
IIPH YCJIOBHH,
YpaBHCHUAM

IIPH YCIIOBHH,
YTO OJTHO H3
BEIIECTB

B34ATO B

M30BITKE

YTO OJIHO H3

pearupyIonmx
BEIECTB JaHO B
H30LITKE.

3Hath cTpoeHHe (peHoIa

CBOMCTBAMH
BEMIECTB, CIIOCOOAMHU
HX [IOJIYYEHUS 1
NIPUMEHEHHS.
YMeHHne pOBOUTE,
HaOMogaTh U
OINCKHIBATh
XUMHYECKUH
SKCIEPUMEHT.
XapakTepH3oB aThb
COCTaB H OCHOBHBIE
HalpaBJICHAs
HCIIOIR30BaHU 5 U

nepepadoTKH
NPUPOJTHBIX

pecypeoB.
oLpeeNiTh

TIPUHA/ITIEKHOC Th
OpraHHYecKor 0
COE/IMHEHMS K KIIaccy
KapOOHMIIBHBIX
COE/IMHEHHUI, YMETh

0OBACHATE CBOMCTBA
aJBJIETHIIOB U
KCTOHOB Ha OCHOBE
aHaJIM3a cocTaBa u
CTPOECHHS MOJICKYII,
YMEHHE
MPOTHO3MPOBA Th
XHMHYCCKHE
CBOMCTBaA BEMIECTB,
OOBACHATH YCIOBHS
[POTEKaHUs

peaximii,

CIICJICTBCHHBIC

CBA3H, YMCHHE CO3/laBaTh,
IIPUMCHATD H
l'IpEOGpaTiOBLlBaTL 3HAKH 1
CHMBOJIBI, MOJIE]IH U CXEMBI
JUIA pelieHud ydeOHBIX 1
IMO3HABAaTCIILHBIX 3a/1a4.
3HaTh BOZ’.)IEFICTBHE CITMPTOB
H

(heHOIOB Ha JKHUBOI
OPraHH3M.

Perynsrunbie YY]I -
YMeHne caMoCTOSTIRLHO
ollpeieJIsTh 11eJIH CBOero
o0ydeHus, CTaBUThL 1

(hopMyTHPOBATH
JU1s ce0s HOBBIC 3a71a9d B
yuebe, yMeHHe COOTHOCHTE

CBOH JICHCTBHA ¢
IUIAHUPYeMBIMU

pe3yIIbTaTaMH, OCYIIECTBIATE
KOHTPOJIb CBOCH
JIeATeILHOCTH B IIpolecce

JOCTHKEHHS

pesyiabrata. KoMmMyHHKaTHE
H bie YY1 - YMmenne
OpIraHH30BBIBATh YIeOHOE

COTPY/IHMYECTBO COBMECTHYIO
JIEATEJIBHOCTD C
YUHTEIIEM U CBCPCTHHKAMM]

paboTaTh HHMBHIYAJILHO U B
rpyme,

DopMHpOBaHHE B Pa3BHTHE
YKOJIOTHYECKOTO MBIIILIEHHS,
YMECHHE IIPHMCHSTE €10 B

HOBH&BBTGHLHOﬁ,

HB

JKM3HEHHBIX
CHTVaIUsIX;
OCO3HAHHBIH
BEIOOD U
IOCTPOCHHE

JlanbHeiei
MHJTHBH Ty
b HOM
TpaeKTOpHH
o0pa3oBaHHsA
Ha Dase

OPHEHTHPOBK
H B MHpe
npoeccuii 1
npodeccHoH
a JIBHBIX

TpeJIouTeHH
78




(20

KapOoHmiibH bie
COETMHEHUS

— anBIETUILI K
KemoHul.
CBolicTBa 1

NPUMEHEHHE
aTBIETHIOB.

YUH

AJbIeTuapl.

KeTtoHEL

CrpoeHue
MOJIEKYIIL.
DyHKIMOHAIEH
as rpymnma.
Wzomepus u
HOMEHKJIaTypa.
dopmanbaerus

n ancTajabACTrua:

CBOICTBA,
Moy4eHue,
MIPUMEHEHHE.
AuetoHn-
MPECTaBUTEIb

KCTOHOB.

[Ipumenenue

3HATh OCHOBHBIE CIIOCOOBI TIOTYYCHHSI.
XUMHUYECKHE CBOMCTBA aJIbJACTHIOB

Kapbonosbie

KY

OIHOOCHOBHEIE

3HaTh OCHOBHBIE CIIOCOOBI MOTYUEHHS.

KOMMYHHKaTHBHOI

, COLIMAJIbHOH NPAKTUKE 1
npodecCHOHATIBHO 1
OpHEHTAINH.




(21

KHCJIOTHI.

Ilonyuenue,
CBOICTBA U
KHCJIOT

TIpeebHbIe
KapOOHOBEIE
KHCTIOTEHI.

CrpoeHue

MOJIEKYJL.

DyHKIMOHAIBH

asi TpyTIa.

W3omepus u

HOMEHKJIATYypa.

CsoiicTBa

KapOOHOBBIX

KHCJIOT.

[Ipumenenue.

Kpatkue

CBEZICHHUS O
HeTpeIeTbHbIX
KapOOHOBBIX
KHUCIIOTax

3/22

IIpakTH4ecka
s1 padora Ne 3.

IIpaBuna Thb.

v33

WccnenoBath

AIIXP

XWMHUYECKUE CBOMCTBA Kap60HOBI)IX
KHUCJI0T

YCTaHaBIIUBaTh
3aBUCHUMOCTb MEXKIY
CBOMCTBaMU

BEIIECTB,

criocobaMu uxX

TMOTYUCHHUA U

NIPUMCHECHUA.

VYMmenune

IpOBOAUTD,

HAOJII0IaTh K

OIMChIBATb

XUMHYCCKHI

9KCHEPUMEHT

Habmnrogates 1 onuceIBaTh
XUMUYECKUN HKCIIEPUMEHT
c

TIIOMOIIBIO POAHOT'O

S3bIKa U sA3bIKa

XHUMHH.

KommynunkaTusH bie YY1
YMeHue opraHnu3oBbIBaTh
yueOHOe

COTPYIHUYIECTBO COBMECTHYIO




«CBolicTBa CBOCTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT,
KHCIIOT»
00yCIIOBJICHHBIE
HaJIMYMEM MOHA
BOJIOpOJIa U
KapOOKCHITEHON
TPYIIIBL.
4 I'eHernuecka s YyOou
TI'enernyeckas
(23 | cBssb C3
) KapOOHOBBIX CBsI3b
KHCJIOT C KapOOHOBBIX
Apyramn KHCIIOT C
KJ1accaMu APYrIMH
OpPraHU4ecKH X KJ1acCaMH
COEIMHEHUH. OpPraHu4eCKUX
COCIMHCHMI

Pemenue 3agau

Ha OIpe/eiIeHNne
MacCOBOH J0JIH
BBIXOJA
MPOJYKTa OT
TEOPETHICCKH
BO3MOKHOTO.

YMETb IPOCIIEKUBATH TE€HETUUYECKYIO CBSI3b
MEXITy KapOOHOBBIMU KUCIIOTAMHU H
JIPYT'MMH KJIACCAMU OPTaHUYECKUX
COCTUHEHHH

JACATCIIBHOCTD C YUUTCIIEM U
CBCPCTHUKAMU; pa6OTaTL
WHIUBUIYAJIBHO U B I'PYIIIC

Tema 8. ’Kupbl. YrieBoasl - 4 yaca.




1 CroxHbIe VUH 3 | CrnoxHsle OIIPEJEIIATh IPUHAUICKHOCTD BEIIECTB K | YYEHUK HAYYUTCS Io3naBareabubie YY /I — DopMuUpOBaH ue
(24 3¢ UpHL. aupsl, KupsL. pa3IMYHBIM KJTacCaM OPTaHHIECKUX onpeensTh CMEBICIIOBOE UTEHHE, yMEHHE OCHOB 3
0 OTIpeIEeIIATE JKOJOTHYECK O
) Kupbi aXOKJICHUE B MPUHAUIEKHOC Th KYJIBTYpBI,
HpHpoIe. OpPTaHUYECKOT O TIOHSITHS,CO3/1aBaTh COOTBETCTBY
o COCIUHEHHUS K KJ1acc 0606IHCHI/IH YCTaHaBJIMBAaTb 3%
CaoiicrBa. y ) rormeit
TTpuMeHeHHe. KapOOHOBBIX KHCIIOT, | @HAJIOTUM, COBDEMEHHOM y
XuMmus B 3(upOB U KUPOB. KJIaCCH(HUIIUPOBATH YPOBHIO
TTOBCETHEBHOM CaMOCTOSITEIIEHO BHIOUpATh JKOJIOrMYECK
JKA3HU. OCHOBAaHMA U KpUTEPUU UL OrO MBIIUICHUS.
KJIacCHU(UKAIUI
Motomue u rxcart
YHUCTSAIINE
CpeJscTBa.
2 YrieBoasl. VHUH 3 | I'moko3a. 3HaTh CTPYKTYpHBIE (POPMYITBI TITFOKO3BI ®dopmupoBaH ue
I'moko3a. Crpoenue TO3BI. OCHOB
(25 P dpyxros )
Onnrocaxap MOJIEKYJIBI. OKOJIOI'MYECK OH
) HJIBL CaoiicTBa KYJBTYpBI,
TJTFOKO3BI. COOTBETCTBY
Caxaposa ITpumenenye. fouei
Caxaposa. COBPEMEHHOM Y
CaoiicTBa, YPOBHIO
NIPUMEHEHHE OKOJIOI'HYECK
Or'0 MBILUICHHUS.
Kpaxman u YUH | Kpaxman u Koanexknun. YMeHue npoBOAUTb, CraButh 1 HOpMyIUpOBaTH
O3HaKOMIICHHE C HaOJI0AaTh U 5
LIeJITI0JI03a — oGpastamn P — It ce0sl HOBBIE 3a/1auil B
TIPE/ICTABATEN | TIPHPOIHBIX | XUMUYECKUI yuebe, yMEeHHE COOTHOCHTh
HPUPOIHBIX HICKYCCTBEHHBI OKCIIECPUMEHT cBOU JIeiCTBUA C
MOJMMEPOB. X BOJIOKOH. IUTaHUPYEMBIMHU
Peakiun
pe3ynbTaTaMu, OCYIIECTBIATh
TIOMHKOH/ICHCAL KOHTPOJIb CBOEH
HH. JIeSITETILHOCTH B IpoLiecce

duznyecKue u
XUMHYECKUE
CBOMCTBA.




Haxoxnenue B
TIpUpOTE.
IIpumenenue.
ArneraTHOoe
BOJIOKHO.
KTHYECK JEeHTH(UKALY 5T HaTh Ka4eCTBEHHBIE PEaKI1 Ha OpPMHPOBaHH
Mpa ecKa V33| 1 ATIXP 3 CraBuTh 1 (HOPMYIIUPOBATH (o)
s padora Ne 4. OpPTraHNYeCcKHX OpraHNYECKUE COEIMHEHHUS € ¥ OCHOB
coeiMHeHui Au1st ceOst HOBBIE 3a/1a1H B 5KOJIOTMYECK Off
IIpaBuna Thb.
paBuia yuebe, yMEHHE COOTHOCHTh KYJIBTYPBI,
. COOTBETCTB
«Pemenune CBOM JIEHCTBUS C . Y
IKCIIEpUMEH foreit
TaJNbHBIX 33724 TUIAaHAPYeMBIMA COBPEMEHHOM Yy
Ha pe3ylbTaTaMu, OCYIIECTBISAT | YPOBHIO
MOJTY4EHUE U KOHTDOJIb CBOEH 9KOJIOTMYECK
pacrno3HaBaH JIeATEIbHOCTH. 0ro MBIIUICHHS.
ne
OpPraHWYecKH X
BEIIIECTB)
Pa3nen 4. Azoroconepikaime opranuyecKue coefnHeHus (4 yaca)
Tema 9. AMUHBI 1 AMUHOKHUCJIOTHI -2 Yaca.
AMUHBI. YU H | AMuHsI. OnpenensiTh NPUHAIIEKHOCTD Yuenuk Ilo3naBarteabHbie YY /I — JIMYHOCTHBI
Crpoenue u 3 Crpoenue BEIIECTB K PA3IMYHbIM KJIaccam HAYIHTCHA: ONPEACTIAT b | cMpICIIOBOE YTEHHE, YMEHUE ¢
CBOHCTBA. MOJICKYIL. N
AMHHOrpyTNa OPIraHUYECKUX COEIMHEHUN HIPUHAUICKHOC Th ONpE/ICIIST TIOHSTHS, Pe3yIBTATEI,
_ ) OpraHUYECKOr O
ARHIIH dusuyeckue u P CO3/aBaTh opmmpyembt
IPEJICTABUTE JIb XHUMUYECKIE COEIMHEHUS K KJ1accy ¢ npu
apoMaTHyec KUxX CBOMCTEA. a30TCofIepsKall X 0000IIICHH, YCTaHa BIHBATH —
aHaJIOruu, Kiaccu(hUUPOBATh,
aMHHOB Al OpraHUYECKUX BELIECTB, .
WIHH. 6 CaMOCTOATIILHO BBIOUPATH paszena:
o €Tb OOBSACHSATH UX
CaoiicTBa, m N OCHOBAHUSL 1 KPUTEPUH JUIS dopmuposar
MIPUMEHEHHE CBOMCTBA HaA PMHD
. KJIacCu(pUKamu 1 OCHOB
AneraTHoe
oomio OCHOBE aHaJIU3a COCTaBa SKONOTMYECK
U CTPOCHHUS Oif KYTBTYpHI,
COOTBETCTBY




(29 | AMMHOKHCITOTEI M3omepus u MOJIEKYIL. HYKJIEHHOBBIX KHCJIOT.. fomen
W3zomepus HOMEHKIIATypa.
) pH, Croii P Jloka3arenscTB o . YMeH#ue poBOJHTS, Peryasitunbie YY/I - YveHue COBPEMEHHO M
HOMEHKIIATY pa. BOWCTBA.
yp HaIuIns HaOMIOATh 1 CaMOCTOSITEJIBHO ONPENENATh UEJIH | Y YPOBHIO.
CBolicTBa U AMUHOKHCIIOTBI (QyHKIHOHAIIEH ONUCHIBATh XUMHUYECKUH | cBOEro 00y4eHHs], CTaBUTh U
NpUMEHEHUE Kkak amporep. BIX TPYII B 9KCIICPUMEHT., (OopMyIHMpOBaTh 11 ce0st HOBBIE
OpraHHYecKHe pacTBopax 3a1a4n B yueoe.
COEJIMHEHHSI. AMHHOKHCIIOT.
IIpumenenue
3HaTh (PU3HIECKUE W XMMUUECKUE
CBOMCTBAa aMHHOKHCIIOT
Tema 10. Beaku -2 yaca
benkn — Ky benxu — 3HaTh BaXKHEHIINE BEIECTBA OCITKH; Y4enuk HayumrTcs: MeranpeamMeTHbIe pe3yIbTaThI, ¢dhopmupoBaH
TIPUPOIHBIE TIPUPOIHBIE XHUMHUYECKUE CBOHCTBAa OCHOBHBIX (bopMupyeMbIE NIPU U3YYEHUH 1€ ocHoB
MOJIUMEPBI. MOJIUMEPBI. KIIACCOB OPTaHMYIECKHX 9KOJIOrIIeCcK
Cocras, Cocras, . paznena: Ilo3naBaTensnbie YY /I Ol KYJIBTYpHI,
COCIIMHCHHU, 00bSICHATDL 3aBUCUMOCT COOTBETCTBY
CTPYKTYpa, CTPYKTYpa, o — CMBICIIOBOE UTE€HHE, YMEHHUE o
’ ° b CBOWCTB BEILIECTB OT MX COCTaBa U forieit
CBOiicTBa OEIKOB CBOIiCTBa.
Vemexi B CTPOCHUS; YMeTh HCIIOIb30BaTh OIPeIeNISATh MOHATHS, CO31aBaTh COBPEMEHHO M
S — HpHOGpeTeHHer 3HaHUS U YMEHUS B 06OGILIE NS, YCTAHABIMBATD Y YPOBHIO
CHHTE3E GeITKOB MPAaKTUYECKOH NIeSTENbHOCTH U 5KOJIOFHYECK
' MIOBCEITHEBHOM KHU3HU OLEHMBATH 1 AHAIIOTHH, KIIACCHHLMPOBATE oro
KOPPEKTHPOBATEL CBOC IIOBCICHHUE B , CAMOCTOSITEJIHO BBIOHPATh MBIIUICHHS,
Xumus 1 YU H XUMUSL 1 O6pasibt OCHOBAHMSI U KpUTEPUH IJIS pasBHTHE
370pOBbE 3 3710pOBBE JICKapCTBEHHBIX KJIacCU(HUKAIMHY, YCTaHABIMBATD OMbITA
YEJIOBEKa. Texapersa npenapaToB 1 MIPUYUHHO- CJICAICTBEHHBIE CBSI3H SKOJIOTMYECK U
> BUTAaMHUHOB.
SI3bIKA U A3bIKA XUMHUH
bepmenTsi, o OpPI?HTI/IPOBa
HHOI
BUTaMUHBL, Pasiibl .
CpeACTB T'MI'MEHbI MIPAKTUYECKO i
TOPMOHBI,
U KOCMETHKH. JIESTETTBHOCT U
MUHEpaJIbHbIe
B
BOJIBL.
JKU3HEHHBIX
IIpobnemsr,
CUTYaLIUSIX;
CBSI3aHHBIE C .
OCO3HAHHBIN
MIPUMEHEHUEM
JlexapcTBEHHBIX
MpenapaToB

Paspen 5. BoicokomMoJiekyIsipHble coeqnHeHus (44aca)

Tema 11. CunTeTHYecKHe MOIMMePHI - 44aca




IlousTHE O YU IlonsTHs 0 O6pas3ist
H IIacT™Mace,
BEICOKOMOJIE 3 BBICOKOMOTeKy | CHHTETHUECKHX
KayJIyKOB
"
KYJSIPHBIX 1
CHHTETHYECKUX
BOJIOKOH
COEIIMHEHHUS SIPHBIX
X. COETMHEHHUSIX.
[Inactmacce! u Crpoenne
BOJIOKHA. MOJIEKyIL.
[onusTunex.
[Tonunponunen.
CunreTnueckue
BOJIOKHA.
Hroropas YK VYpok koHTpoI,

KOHTPOJIbHA §1

Ne 2

OLCHKHU U

KOpPEKIMU
3HAHUI
y4almxcs

3HATh XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIaCCOB OPTaHUYCCKUX

COCHHHCHHﬁ; YMETHh UCITOJIB30BaTh
HpI/IO6pCTeHHLIe 3HaHUA U YMCHUA B
HpaKTquCKOﬁ JACATCIIBHOCTH,
OLICHUBATH CBOU y‘{e6HBIe
Z[OCTI/I)KCHHfl, COOTHOCHUTB
TIPHWJIOKEHHBIC YCUIINUS C ITOJTY4YCHHBIMA

pe3yNbTaTaMU CBOEH EATEIbHOCTH
COBEPLIEHCTBOBATH

Ydyenuk HayuuTes:
YMEHHE IPOTrHO3UPOBA
Th XUMHUYECKHUE
CBOICTBA BEIIECTB,
OOBSICHATD yCIIOBUS
NPOTEKAHMS PEaKIi,

yCTaHaBIIUBATh
3aBHCUMOCTh MEKIY
CBOMCTBaMHM BEIIECTB,
crocodaMu ux
MOTYIeHHS 1
IPUMECHEHUs. YMEHHe
MPOBOJINTH, HAOTIOIATh
1 OITHCHIBATh
XHUMAYECKUI
JKCTIEPUMEHT.
XapakTepu3oB aTh
COCTaB U OCHOBHBIE

HarpaBJICHUSA
HUCITIOJIb30BAaHU A
IOJIMMEPOB B
TMPOMBIIIJIEHHO CTH.

MMo3naBarenbunie YY /I —

CaMOCTOATCIIBHO

BI;I6I/IpaTI> OCHOBAHHUA U

KPUTEPHHU IS

KJIacCH(HKAIHH,

YCTaHaBJINBATh

OPHYAHHO-
CIIC/ICTBEHHBIC CBSI3H,
yYMEHHE CO371aBaTh,
HPHUMEHSTH U
npeoOpa3oBLIBATH 3HAKH
Y CHMBOIIBI, MOIEIIH U
CXEMBI JUTSl PeLICHUS
yueOHBIX U
MO3HABATEIbHBIX 33/1a4.

PeryasituBnblie




YV - YMenue
dhopmynupoBarh
UL ce0s HOBBIE
O6o0menune Ky
3HAHHH 110
Kypcy
OpPraHHYecKo
i XUMHH.
Opranudeck Ky
asg XUMHu,
4eJI0BeK U
TpupoJia
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE I10 YYEBHOMY IIPEJIMETY «XUMMHSI», 11 KJIACC,
(yueonuk I'. E. Pymautuca u @. I'. ®enpamana u «Xumus.11 kiaace»)
Ne | Tema ypoka Ko Conepxanne | Mcmoab3zoBanne LleseBasi ycTaHOBKA IInanupyemsle pe3ynbTaTsl
|y o0opynoBaHus
BO Touku pocTa IIpenmerHbie MeranpenmerHsie JInunoctHeie
o\ ya-
I COB
y
p
0
K

Tema 1. BaxkHelilnne XUMHYeCKHE MOHITHSI M 3AKOHBI -4 4




ATOM. Atom. 3HATH OCHOBHBIE TEOPUH Bomycknuk IMo3naBaTeabHBIE UyBcTBO
Xumudeckuit H3zotom. XUMHH; IPOBOJHTE HAyUHTCcs oHuMare | Y'Y/ - YMenune TOPJIOCTH 3a
JJIEMEHT. XuMmuyec . (PH3HYECKHIA CMBICTT OIIpee/sTh POCCHICKYHO
" KM CaMOCTOSTC/IBHBI TOHCK [Mepuojueckoro HAYKY, BKJIaJ]
n.amoum. JIEMeHT, XHMHUe- CKOH 2AKOHA ngﬁgmx,w 3/1aBaTh PYCCKIX YHEHEIX
OCTBIE U o0001Eenus
CJ]I:)H{HBIC poetoe HH(pOpMAIHH; JL.M. Menjeneesa u CTaHaBJIHB:’:lTb » PASBITIHE
BEIIECTRO, o ¥y XUMHH,
BeIecTBa OKCHIBL, Hg €ro OCHOBe AHATOTHH, o
) 00BACHATH OpMHpPOBaHHE
THIpOKCH . 3 KJIacCH(UIMPOBATh,
B (OcHOBAH 3aBUCHMOCTD OTBETCTBEHHOT'O
it " CAMOCTOSITCIILHO
s CBOMCTB OTHOIIEHHS K
KHCIOTEI), XUMHYECKHX BHIGHPATE YUCHHIO,
2J1EMEHTOB H OCHOBAHMS H I'OTOBHOCTH U
COJH 00pa3zoBaHHBIX HMH KpHTCPHIL LISt CIocoOHOCTH
BEINECTB OT KIaCCH(HKAITI, o0yJaomumxces K
Maccnt Bemecteo | Bechl JIEKTPOHHOIO yCTAHABIIMBATE CaMOPa3BHTHIO
BEIICCTB 2IEKTPOHHBIE CTPOEHHA aTOMOB. _ "
’ . Xumuuec HpIMHHHO
camoo0pa3oBaHl
3aKOH Kas CIEICTBEHHBIE 10 Ha OCHOBE
COXpaHeHHs CBIZH. MOTHBAIHH K
- peaximsa 00yUYEeHHIO H I10
IHAHHIO
TIpeBpaIieHust VCTaHABJIHBATH MpocTeiinme
SHCPIHH IIPH (OPMYJIBI BELIECTE 110
MAacCOBBIM JIOJISIM DJIEMEHTOB.
XUMHYECKHX
peaxIusax
3aKkoH 3akoH Becnbl
NOCTOSIHCTBA MOCTOSIHC | 3jIeKTPOHHBIE
COCTaBa BEILECTB. TBa
BemectBa cocraga,
MOJIEKYJISIPHOTO XUMH-
yeckas
(I)OpMyHa,
pacuérel




u 10
dopmyna
HEMOJIEKYIISIPHOT M
0 CTpOeHHs
4 Bxojnoii K | Brsien
KOHTpOJ/Ib Y
Tema 2. [lepHonvecKHii 3aK0H H HepHOHYECKas cHCTeMa XHMAYecKknX dieMenton [I. U. MenjesieeBa Ha ocHOBe YHeHHS 0 CTPOCHHH
aToMoB - 3 4
1/4 | Tlepuojuyeckuit K | II3ulIC, Hemoncrpan | Haxoaurek HeoGxogumyo | Beimycknnk | IMosnaBatenbubie | (OPMHUpPOBaHHE
3aKOH H v HH: HHPOPMAIHIO B HAYYHTCH YV -Ymenne OCHOB
Ileproaeckas CIPYKTYpa YKOJIOTYECKOi
IICXD. HCXD UM




2/5

CHCTEMA
XHUMHYECKHX
anemenTos JI.M.
Mem/ieneena.

3aKOHOMEpPHOCTH
B W3MEHEHHH
CBOICTB
XUMHUECKHX
3IEMEHTOB

IIpyunna
HEPHOINY
HOCTH B
H3MEHCHH
U CBOMCTB
XHM.
3JIEMEHTO
B.

Ilepuojs
M I'PYIIIBL.
113 u
CTPOCHHE
aroma.

Cospemen
HOE

TIOHATHE 0
XHMHYECK
oM
dIeMEHTE.
CoBpemeH
Hast

topmymp
opka I13.
ITpuunna
TIepHOIHY
HOCTH B
M3MEHEHH
H CBOMHCTB
XMMHYECK
HX

IJIEMCHTO
B.

HCTOYHHUKAX pa3HOTO THIIA,

nepeBoJINTEH HHPOPMAITHIO
M3 0JIHOI 3HAKOBOI
CHCTEMBI B

JIPYTYIO (M3 TaOJIHIBI B
TEKCT).

00BIACHATE
3AKOHBI

JTHAJIEKTHKH Ha IIpUMepe
Ha KOHKPCTHBIX IIpHUMEpax
I1C;

>

3HATH OCHOBHOM 3aKOH
XUMHH - IEPHOINYECKHIi
3aKOH,

XapakTepH3oBaT

b DJIEMEHTHI MAJIBIX

TIePHOJIOB TI0 HX
nonoxenuto B I1C;

(opMyIHpOBATH

CBOM MHPOBO33DEHYECK HE
B3TIISIIBI;

BBINYyCKHHK IOJIYyIHT
BO3MOKHOCTD

HaAYUHTBCH: WITIOCTPUPOBATH

Ha IIpHMCpax CTaHOBJICHHC H
IBOJIKOIHAIO opralmqecxoﬁ
XHMHH KaK HAYKH Ha
Pa3JIMYHBIX HCTOPHYCCKHX
JTalax €€ pa3BuTHA;
HUCIOIB30BaTh METOJIbI
HAay4HOI'O II03HaHMA IIPpH
BBIITOJIHEHHH TTPOCKTOB H
y‘lCGHO- HCCIIC/I0BATC/IIBCKHX

3aj1a4 110 U3YUCHHIO CBOICTE,

CIIOCO00B

OTIPEeNIENATh
HOHATHA, CO3/IaRaTh
000011IeHH S,
YCTaHaBIIMBaTh
aHAJIOTHH,

KJIaccH(HITMPOBATH,
CaMOCTOSTENIEHO

BBIOHUPATE OCHOBAHHUS
M KPHTEPHH /I
KJIacCH(HKAIHH,
YCTaHARIHBATh
HPHYHHHO-

CJICJICTBCHHBIC CBA3H

PeryasTuBHbIe
yvi

- Ymenue
CAMOCTOSATEIIEHO
OIIpeJICIISITh 1eTH
CBOETO 00YIeHHH,
CTaBUTh U

(hopMyIpOBaTh JUISL
ce0sl HOBBIE 3aj1a4H B
yuebe

Kommynukarnsuble
VYV ]- Ymenue
OPraHH30BBIBAThH
yueGHOE

KYTIBTYPHI,
COOTBETCTBYIOIL
eit
COBPEMEHHOMY
YPOBHIO
HKOJIOTHYECKOTO
MBIILICHHUS,
pa3BUTHE OIBITA
9IKOJOTHIECKH
OPHEHTHPOBAHH
ol

pedIIeKCHBHOOIT
€HOYHOH U
ITPAKTHYECKOH
JICATEIIBHOCTH B
JKH3HEHHBIX
CHTVAIUAX,
0CO3HAHHBIH
BBIOOP H
IIOCTPOCHHE

JlaJIbHEHIICH
WH/TUBH[YaILHO
i TpaeKTOpHH
o0pa3oBaHUA Ha
Oase
OPHEHTHPOBKH
B MHpe
1podeccHii 1
npopeccHoHaln,
HBIX

IIPEIIOYTEHHH.




3-/6 | Crpoenue ATOMHEIE JleMOHCTpAI MM: | CPABHUBATD DJIEMEHTBI MAIBIX U OOJIBIINX | TONYYCHUS U COTPYIHHYECTBO U COBMECTHYIO
JIIEKTPOHHBIX opburanm. MIEPHUOJIOB; ACIIO3HABAHHSI
P p [ICX5 ANM, PHOIOB; P JIESATEIBHOCTD C yYUTENIEM U

000JI04Y€K aTOMOB DJIEKTPOH BEIIECTB .

CBEpPCTHHKAMM; paboTarh
XUMHYECKUX Hasl Kj1ac- TaOJINIBI

HMHIUBUIYAIBHO U B TPYIIIE
3JIEMEHTOB cudukany st

«JEKTPOHHBI €
000J109KH

MMo3naBarenbnnie YY/I -




OJICMCH- TOB.

aToOMOB»

417

BanenrrocTs.
Banenrasie
BO3MOKHOCTH B
pa3Mepbl aTOMOB
XHMHYECKUX
3JIEMEHTOB

CrerneHn
OKHCIIEHH

AU
BaJIEHTHEI

e
BO3MOKHO CTH
XUMHYECK UX
2JIEMEHTO

B,

BO30YXKIE
HHOE
COCTOSIHHE
aToma.

3 YMeTb pacHuChIBaTh IEKTPOHHYIO
KoH(puUrypauuro

YMeHue onpenessTh MOHSTHS,
c03/1aBaTh 000O0IIEHNS,
YCTaHABJIUBATH AHAJIOTHH,
KIIaCCU(UIIPOBATE,
CaMOCTOSITENTEHO

BBIOMPATh OCHOBAHMS M KPUTEPHU
JUTSL KTacCH(DUKAIHH,
YCTaHABJIUBATH IPHYHHHO-

CJICACTBCHHEBIC CBA3U

Tema 3. CTpoeHnue BeuecTBa - 4 4




1/8 | Xumuueckas VK | Xumnu | Kpucrammmdecku ¢ | 3HaTh IIOHATHUS
ec Kast peIIeTKI o
cB3b. VloHHAS U oL «XUMHYECKas CBSI3bY» BHUIbI CBSI3CH, THITBI
) KPUCTAJUIMIECKUX PELICTOK, TEOPHIO
KOBaJICHTHasI Buner XUMHYECKOH CBSI3H;
XUMHY
XUMHYECKUe ec Koii
cBs3u. Tursr CBA3H.
KPUCTAJUTHIECKH
X PEIEeTOK.

2/9 | Meramtndeckas u VK | Bomop | -Momenn JeATENbHOCTH. MPHMEHATH NOJTy4YCHHbIE
BOZIOPOJHAS CBSA3U OfHad | KPHCTAIMMEC KUX | spopyg g perenns 3884 PasinaHoro
Tunsl CBA3b, | PELICTOK
KPUCTAIIMUECKH X e€ ponb YpOBHA
PELIETOK. B

dbopmu
po
BaHUU
CTPYKT
yp
6uono
b1
MEpOB.
Bonop
o1 Hast
CBSI3b
BOZIOPO
IH

ast CBSI3b

Hueé

Beinyckauk
HAYYUTCS IOHUMAT b
(hU3MYECKUA CMBICIT
Ilepuoguueckoro
3aKOHa

JI.. MenneneeBa u
Ha €ro OCHOBE
00BICHATE
3aBHCHMOCTH CBOWCTB
XUMHUYECKHUX
3JIEMEHTOB M
00pa30BaHHBIX MU
BEIECTB OT
JJIEKTPOHHOTO
CTPOCHUSI AaTOMOB.

IMo3naBatenbubie YY ]|
:CMBICJIOBOE UTCHHE
YMEHHE OIPECIIATh
MTOHSTHA,CO3/IaBaTh
00001ICHMS,

YcTaHaBIMBaThH aHAJIOTHH.
OCYIIECTBIIATH KOHTPOJIb CBOEH
JIESITETLHOCTH B TIPOIIECcCe

JOCTIDKEHHS pe3yJibTara.

Kommynnkatusabie YY /[
- YMeHHUe OpraHu30BbIBaTh
y4eOHOe COTPYITHHIECTBO
COBMECTHYIO JI€ATEIBHOCTD
C y4HuTeaIeM H
CBEPCTHUKaMH; paboTaTh
UHMBHU/YaJIbHO U B IPYIIIE.




poib

3/10 | TpuuusHs! VK | Usoro
MHOroo0pasus 4 1. Vmers
BEIIECTB
T Annor
PO M.
Hzome
pH S
T'omon
YMeTb UCIOJIb30BaTh IIPUOOPETEHHBIC
or ust N
3HAHUS ¥ YMEHUSI B MPAKTHYESCKOM
JIEATENBHOCTH.
4/11 | TucniepcHble YO O6pasisl
3oy, YMeTb UCIOJIb30BaTh IIPUOOPETEHHBIC
CHUCTEMBI. N
reiny, 3HAHUS ¥ YMEHUSI B MPAKTHUECKON
JIEATENBHOCTH.
TIOHATH




O06006menne MU C3 | Ilonar
3HAHMIA 110 TeMaM He o
« OCHOBHBIE JIACTIED
3aKOHBI XHMHH. CH Oii
I13 TIC JINM, CHCTEM
e.
Crpoenne
BETIECTRAY. Jlucre
pc Hast
dazau
JUACTIED
cH
OHHAs
cperia.
Kiacen
¢
HKaLs
Jmctep
CH BIX
CHCTEM
Tema 4. XumHvecKkne peaknuu - 7 4
1 CyIHOCTE H v Knaceu | demonctpan usi: | OOBSICHATH 3aBUCHMOCTD CBOHCTB Moznapareabubie YY]I - JInuHocTHBIE
b BEIIECTB OT HX COCTABA H CMBICIIOBOE Pe3yJIbTaThI,
(13) KI1accHpuKar WH3 HKaIHs Pasrmnie Trmb CTPOEHHA, CO3AABATH CAMOCTOATEIBHO (hopMHpyeMEbIe
na XAMHY XAMHHICCKHX AJITOPUTMBI 1I03HABATECIILHON HTEHHE, YMCHHE
XHMITICCKHX ec Kux peakiiii, JIeSTeTTRHOCTH TS PelieHus 3aj1au TIpi H3yCHHHA
peaxIyit peaki | PHACOOTRITBIIIO g6 p4eckoro i nonckosoro xapakrepa; OTIPENESTATE TIOHATHA, pazjiena:
i B OpraHH4ecko i Fp—
Heopra XIMHH hopMy.IHPOBATE HOJIYMCHHELX c03/1aBaTh 0600ITEeHHS, yCTAHART OCIHOR
- Pe3YILTATOB; ONEHABATH 0OHEKTHBHO -
eCKO CBOH yueOHbIC MBaTh AHAJIOTHH, )
KYJIBTYPBI,
H JIOCTHIKEHHS, IPHMEHSITh 110TyYEeHHEIE COOTBETCTRYIONI
OpraHu 3HAHMA UL PEIIeHH 3a/(a4 Pa3IHgHOTO KIIaCCHUMPOBATE, eif
ue YPOBHSL; OIpe/IesiTh XapaKTep cpejibl B COBpPEMEHHOMY
CKOH BOJHBIX PacTBOPAX HEOPraHHYECKUX CAMOCTOSTIILHO YPOBHIO
XHMMH BEIIECTB; HCMOJIb30BATH PHOGPETEHHBI 9KOJIOTHYECKOT
o

pazimg

€ 3HaHMA U YMCHHA B HpﬂKTH‘-IeCKOﬁ

Bb]ﬁﬂpa'l'b OCHOBaHHA

O MBIIUICHHA




H BIM
1IpH3Ha
Ka M.

Oco0e
HH
OCTH

peaxiu
B
OpraHH
qe
CKOI
XHMHH.

Peaxnm
H
npHcoe
hinis
HEHMS,
TIOJIHM
ep
H3aITHH
3aMelIl
el ui 1
H30MEp
3
Al B
opraiu
ye
CKOIi

XUMHH

JIEATENHLHOCTH M TIOBCETHEBHOT
JKH3HH JUISL OOBSICHEHHS SBIICHHUIA,

HPOUCXOAIIMX B IIPHUpoJie, OBITY H Ha
HPOM3BOJICTBE BHIOHPATH KPHTCPHH JIIA
CPaBHEHHS, COTIOCTABICHHS, OIIEHKH 1
KIIaccHpHUKaIH 00BCKTOB; 1aBATh

OIIPCJICIICHHA, IIPHBOJIMTE

JIOKa3aTelIbCcTBa; HCKATh HYKHYIO
HH(POPMALHUIO 110 3a/IaHHOM TeMe B
HCTOYHHKAX Pa3IHIHOTO

THIIA; OCYIIECTBIATE CaMO- 1
B3aUMOIIPOBEPKY: COBEPINCHCTBOBA
Th HABBIKH IIPOBEJIeHHS XUMHUIECKOTO
IKCIIEPHMEHTA, ¢

co0II0/ICHHEM

M KPUTEPUH JUIS

KJIacCH(PHKALIHH,
yCTaHaBIHMBaTh
TIPUIUHHO-

CJIE/ICTBEHHBIE CBS3H, YMECHHE
CO3/1aBaTh, IPUMEHATD U
npeoGpa3oBEIBATL 3HAKU H
CHMBOJIBI, MOJIEJIH H CXEMBI /I
penieHus yaeOHBIX H
Mo3HaBaTeTbHBIX

3a/1a4. PackpuiBath
OHOJIOTHYECKYIO

POJIb AaMHHOB, aMUHOKHCJIOT,
GeIKOB, HYKICHHOBBIX KHCIIOT. .
Peryasitusunie YY]I

- YMenne

CaMOCTOSTEIFHO ONpPE/IESTh
TIe]TH CBOEro 06y4eHus,

CTaBUTh H

(opMyIMpoBaTE JUI ceOsl HOBBIE
3aj1auil B yuebe, yMeHHe
COOTHOCHTB CBOM JICHCTBUS C

IUIAaHMPYEMBIMH pE3yJIbTaTaMH,

Ppa3sBHUTHE OIILITA
IKOJIOI'HYCCKH

OpPHEHTHPOBAHH
Of1 paKTHYeCcKOi

JIEATCIILHOCTH B
JKU3HEHHBIX
CUTYaITHsX;
OCO3HAHHBIH
BEIOOD U

MOCTPOEHHE
JlalbHeHIei

HHJIUBU/TYaIbHO
i TpaeKTOpHUHK
oﬁpa'sonalmﬂ Ha
Oaze
OPHEHTHPOBKH B
MHpe IpodeccHit
"
npoeccHoHab
HBIX

llpC,luIO‘l'[CHMﬁ.




(14)

CkopocTh
XUMHIECKUX
peaxuuii.

®DaxTOpHl,
BIIMSIIOLIME HA
CKOpOCTh
XUMHUYECKUX
peakuuit

KV

Xumua

ec Kas

KUHETH
Ka

T'omor
€H Has h
rerepo
re
HHas

cpena.
OHepr
st
aKTHBa
117878

Kuner
H4

eckoe
ypaBHE
HH €
peakuu
u.

Kartanu
3,
Karaiu
3a Top,
HMHTHU0
UTO p

Jemoncrpaig
us:JIO Ne 1
- BIUSHUE Ha
CKOPOCTh
XHMHYECKOU
peaKimu:
KOHIICHTpAIH U;

TIOBEPXHOCTHU
COIIPUKOCHOB €-

HUS pearupyro-
11075

BCILICCTB,

TeMIepaTypbl

KaTajiisaTopa

OCYHIECTBJIATHL KOHTPOJIb cBOEH
JACATCIIBHOCTU B IIPOLIECCE

JIOCTYDKEHUSI pe3yibTara.
KommyHnkaTuBHBI
e YY ]I - YMeHue opraHu3oBbIBaTh

y4eOHOe COTPYTHHIECTBO U
COBMECTHYIO

ACATCJIIBHOCTD C YIUTECIIEM U
CBEPCTHUKAMU, pa60TaTB

HMHUMBUYalIbHO U B IPYIIIE,
dopmMupoBaHue U pa3BUTHE
3KOJIOTMYECKOT0 MBITIUICHHS,
YMEHHE IPUMEHSTH €ro B
IT03HABaTEIILHOM,
KOMMYHUKAaTHUBHOM, COLIMAIbHON
MpPaKTHKE U TPOPECCHOHANBHOM




(15)

XuMHUecKoe
paBHOBECHE.
[Mpunnu Jle
IllaTemne.

IIpousBoacTBO
CepHOii
KHCJIOTBI
KOHTaKTHBIM
C1oco00M

KY XuMHY
ec Koe
paBHOB
ec He,
obparu
M bI€ U
HeoOpa
TH MBIe
peakiu
H,
YCIIOBH
H1
BITHSIO
1M €
Ha
cMe-
LieHue
XUMHY
ec KOro
PaBHOB
ec us
(TIpHHIL
HII

Jle-

»

Ilarenne
)

KOHCTaH-

Ta

paBHOBEC

Kunstrnmii

CJIOM,

npasun Th.

OpHEHTaIHN.

Haomoate 1

OIIHCBIBATh

XUMHYECKHIA

DKCIIEPUMEHT €

TIOMONIBEK PO/THOTO

A3BIKa M A3BIKa

XuMuH.




TPUHIIAIT

MPOTHUBOT
OKa,
TIPUHITHIT
TEII000
MeHa
4 | DnexTponuTy KV TaGnuma 3HaTh 3HATh
(16) | ecKas ONeKTpon | pacTBOPUMOC
HUTUYCCKa TH.
JTICCOLIUALIMSL. a
CunbHblE U
cnabbie JUcconua
AIEKTPOIUTHL. QAL
Bonoponnsiii
nokaszarens (pH) CunbHple
pacrsopa U ciabble
3HaTh CHOBHBIE
AIEKTPOI
P nontoxkeHust TOJ
UTHIL.
Bonopoxn
HBII
rokasare
s (pH).
Peaxun
HOHHOTO

oOmeHa

PeryastuBubie YV /|

- YMmenue
CaMOCTOSITEIEHO
ONpeJieNIATh LU CBOETO

00y4eHus, CTaBUTh U

(dhopmynupoBaTh s ceOst
HOBBIE 3a]1a4H B yuele,
YMEHHE COOTHOCHUTH CBOH
JEICTBHS C IUIAHUPYEMBIMH
pe3yabTaTamy,

OCYILECTBIISATH KOHTPOJb
CBOCH JICSATCIBHOCTH B
TpoLecce JOCTIKSHUS
pe3ynbTara.




5-6

(17-
18)

T'unponus

OpraHu4eCKux

HECOPraHN4CCKH

X BCHICCTB

H3

Cpena

BOJAHBIX

pacTBOpo

KHCTIas,

HEWTpab

Hasl,

IeJio4Ha
A.

T'uoponus
HEOpraHu
YECKUX U
opraHuye
CKHX
COCIMHEH
ui.

Omnpenenenue

xapakrepa
cpelpl ¢
TTOMOIIIBIO

YHUBEPCAJIbH
oro

HHIUKaTOpa

3HaTh OCHOBHEIE
TIPUHIIAIIBI
THIPOIN3A.

O0o001IEeH e U

IIpumens

PeryasituBnbie YY ]|




(19) | cucremaruszany s (6) 6 YVY]| -YMeHue
HaHUH 110 TeM I HH
3Ha 0 Teme H oryse CaMOCTOSITEIIEHO
«XUMHYECKIE c3 ble 1pH
H3y4IEeHHH OIpeNIeIISTh EJIH CBOETO
PeaKIm)
00y4eHUsI, CTABHUTH H
TeM, B X0JIe
(hopmMymupoBaTh IS ce0st
BEITIOTHE
HOBBIE 3a]a4M B yuebe,
HUSI YMEHHE COOTHOCUTH CBOH
JIEWCTBUS C INTAHUPYEMBIMHI
TPEHUPOB
pe3yabTaTaMu.
OYHBIX
3a/1aHui
Tema 5. Meranisl - 7 4
1 | Monoxenue KV | Meramnsl, | Komnexims: XapakrepuszoBat | Beinycknuk Ilo3naBaTteannble YY /| — | passurue onbita
METaJLIOB B M b XHMHYECKUE JKOJIOTUYECKU
- p-.d- «MeTamis. HAY4YHUTCS
(20) $-,p-d 3IIEMEHTBI ¥ CaMOCTOATEILHO OPMEHTUPOBAHH
JJIEMEHTBI oii
ICX5 A. 1. MeTammqe’: MeTaJUIbl IO BrinmyckHuk BBIGHPATH OCHOBAHMUS 1 5
nonoxxenuro B [1C KPHTEPHH JUTS HPaKTH4YCCKOU
Menzeneesa. cKast 1 CTDOCHHMIO MOJYYUT PHTED
CBS3h Tp BO3MOKHocTE | flaccuduxanuy, NIeSITEIbHOCTH B
OO6iue > aTOMOB, !
. MeTanye HAYYHThCS: YyCTaHaBJIMBATh IIPUIUHHO YKU3HEHHBIX
CBOifcTBa XHMHUUEC- KHe
o CHUTYalUsIX;
METAILIOB. CKas CBOMCTBA CJIEICTBEHHBIE CBS3H, yal .
KpUCTAJIIN METAJLIOB, YMEHHE CO3/aBaTh, OCO3HAaHHbIN
qecKast 3aIHCHIBATD HNPUMEHSTH U BBIOOp U
peuerka yYpaBHEeHNs peak- npeoOpa3oBbIBaTh 3HAKU U | OCTPOCHHE
Lt B CHMBOJIBI, MOJICITH U CXEMBI | fanpHenIeit
VIS pELIeHNs Y4EOHBIX U o
MOJIEKYJISIPHOM U p ya WHUBUIYAIBHO
OKHUCITHTEIIbHO- TPaeKTOPHU
BOCCTaHOBHTEIIbH o0pa3oBaHusI HA
2 | OGme crocoOsl KV | Obume P
G 00pa3isl Gase
CIIOCO0bI OPUEHTHPOBKH
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OpraHM3alKd U Y4aCTUE B KOJUIEKTUBHOM

JACATC/IBHOCTH, CaMOOICHKA,

3HATH 00NIHE CHIOCOOH MOJIy4YCHHA
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HPE/IBABIISICMBIC

MO3HABATEMbHBIX 314,
Pervisitupabie YY]I
- YMeHue

dopMynupoBath I cedst HOBBIE
3aj1aun B ydele, yMeHHe
COOTHOCHTH CBOH JICHCTBHS C

TUTAHUPYEMBIMH pe3yIbTaTaMH,
OCYIIECTBIATH KOHTPOIIL CBOEH
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METAaJUIOB. METaJLIOB. 00bACHATH U3MECHEHNE
Cnoco0sl Cnoco0bt .

BOICTB IPOCTBIX
3aIIUTHI OT 3aIIUTHI OT CBOHCTB MPOC
KOPpO3HH KOpPO3HH BEIL[ECTB METAJLIOB, a

TaKKe UX
Kopposus
METaJUIOB KaK COEIMHEHUH (OKCHIIOB,
OKHUCITUTEIN THIPOKCHIOB,
BHO-BOC- THIPHUJIOB) B
CTAHOBHTC TpeJiesax OfHOro
JIBHBIM Tepuoa U rilaBHON
Hporuece noarpymst I[1C,
XapaKTepU30BaTh
5 | OG30p MeTamIoB Meramm | - 06pasiIbl XMMHYECKHE CBOHCTBA
JIaBHBIX MeTaIoB, ux | MPOCTHIX BEHICCTB
(24) TJIABHBIX
noxrpyn (A- Hoarpynm OKCHJIOB, METaIoB (TJIaBHBIX
rpyIm) ’ | Hekoropeix | MOArPYHI 1-3 rpymm),
o COCZIHCHI 51 e CBOMCTBa UX
TIEPUOAMYECKO U METALIOB coJen; o
CHCTEMBI Jp—— COEIMHEHUH (OKCHIIOB,
, -
XUMHYECKUX OCHOBAHM THAPOKCHIOB),
3JIEMEHTOB 3aIMChIBaTh YPABHEHUS
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oCThb
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QTIOMUHUA 1
ero
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6 0630p Merannsl - 00pa3iBL XapakTepu3oBar b
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JIOCTHKEHUS pe3ynbTaTa.




8 Oxcunpl 1 Oxcunsl 1 O06pa3sipt 3HATh
(26) TUJIPOKCHJIBI THAPOKCHAI bl | MeTaJlJIOB
METAILIIOB METaJlIoB,
UX XUMHYECK
U Xapakrep.
333333 3HATh OCHOBHBIC
CIIOCOOBI TTOTY4IEHUS U
XMMHYECKHE CBOMCTBA
Tema 6. Hemerajuisl - 94
1 0O030p cBoiicTB Hewmeran nbl, | - 0Opasist Cocrapasite GopMynsl | BelmyckHAK Ilo3naBartesabnbie YY /I — PasBurue onsira
HEMETaJIJIOB. XapakTe =
(27) PAKTEp HEMCTAIIIOB. | coenunenuit HayanTes 5 IKOJIOTHYECKH
OKHCTUTENBHO HCTHKA B CaMOCTOSITEITLHO BBHIOHPATh
BIMYCKHUK OpHUECHTHPOBaHH
HEMETaJLIOB Ha [ — .
- 3IIEMEHTO B U y OCHOBAHHSI M KPUTEPHUH TSI ot
MPOCTBIX OCHOBC CTPOCHHS MX BO3MOKHOCTH PaKTHYECKOH
BOCCTaHOBHTEN BOIICCTB, atomoB u DO, HAYYHThCS: K1accu(pHKalnK, YCTaHABINBATh
bHBIE CBOMCTBA KOBAJICHT Hasl OIIpe/ICNATh BUJL HPHNHIHO- CCICTBEHHEIE CBA3M ACATETLHOCTH B
i : > | JKM3HEHHBIX
— CBSI3b XUMUECKOH CBA3H, THII .
KPHCTaILT KPUCTAIIMYECKOI YMeHHe CO37aBaTh, pUMeHsT i | CHTYALMAX;
HEMETaJIIOB HyecKue peuieTky. OCO3HAHHBII
peleTku npeoOpa3oBbIBaTh 3HAKU U BHIOOD
(arowras, CHMBOJIbI, MOZEJIU U CXEMBbI [UIs TOCTpOCHHC
9 ~ ~
MOJICKYIIA JajbHenei
Has
pHa, peleHus y4eOHBIX U
o HHANUBHUAYAIILHO
N3UYECcK o
e T03HABATE/BHbIX 33/1a4. 1 TpacKTopnn
o0pa3oBaHuUsI HA
XHMUH%C Kue PeryasituBabie YY /| 6aze
CBOHCTEA OPUEHTUPOBKH B
IPOCTBIX - Ymenue GopmynupoBaTh 9
Mmupe npodeccuit
BELIECTB JUTs ce0sl HOBBIC 33J1a4 B "
HeMeTaJll OB
npodeccroHalb
HBIX
MIPEANOYTEHUM.
2 OKcHIB! Oxcenppt Jemoncrpan

HEMCTAJIJIOB U

HEMETAJLT OB:

HHA: -




(28) | xucmopomcomep coeodpa CKUTaHUE
JKaIIHe KUCITOTHI YIJISL ¥ CEPBI
Bonopomnusre “3yloIMe U | B KHUCIIOPOJIE; yuebe, ymMeHHe
COEJIMHEHHUS Heco1eo0
- XapaKTepH30BaTh THOCHTBH CBOH
HEMETALIOB pasyiore apaKTepH30Ba COOTHOCHUTB CBO
COSMHEHHS (dbusnveckue u 5 [—
XMMHYECKHE CBOICTBA,
SAIHCHIBATD YPABHEHNA TUIAHHPYEMBIMH pe3yJbTaTaMHu,
XMMMYECKUX peaKiuit OCYIIECTBIISATH KOHTPOJIb CBOEH
JIeSITEIFHOCTH B ITPOLIECcCce
B MOJICKYIISIPHOM, DKeHIS
HOHHOM U AOCTHKCHHL.
OKHCIIHTCIBHO™ pesynbTaTa. KoMMyHHKATHBHBIE
BOCCTAHOBHTCIILH OM YV - YMeHne opranu3oBbIBaTh
BULE. y4ueOHoe
corpyaHuuectso 1 Habmonats n
OIMCHIBATH XUMUYECKHUIT
9KCHEPUMEHT C TIOMOLIBIO
POITHOTO A3BIKA U A3bIKA XUMHH
3 | IIpakTHYecka V3 | Unentud IpakTuyecka s
s1 padora Ne 1
(29) PeI:ueHue 3 | mxarms pabora Ne Beinmyckauk MoznaBartensubie YYJ[ — | PasBurue ombira
Oopranuie 1 HayquTCs CaMOCTOSITEJIbHO BEIOHPATh | OKOJIOTHYCCKU
9KCIIEPUMEHTAI .
P CKUX OB0DVIIOBAHI Bpimyckuuk OCHOBAaHMSA Y KPUTEPUHU OpUEHTUPOBAHH
bHBIX 3aJ1a4 I10 PYA HOJIYYHT JUIS KITACCH(UKALIMY i
COCZIMHEH i ) ot
HEOPraHU4ecKo o .
N P i, —— BOSMOXHOCTb | ycTaHaBIMBaTh HPUIHMHHO- | qpaKTHYCCKOl
1 XUMHH. HpOBEJIEH HE HayIuTbCA: CJIEJICTBEHHBIE CBSI3H,
[IpaBuna Th JIEATENbHOCTH B
p KauecTBe st YMEHME CO3/1aBarTh, R
HHBIX IPUMECHATH U
peauit MIPAaKTHYECKO i CUTYalUAX,
paGoThL OCO3HAHHBIH
BBIOOp U
Hucrpyxin HOCTPOEHHE
Tb. JanbHenen
WHAUBHAYATLHO
4 v3
IIpakTH4ecka Unentud IIpakTuuecka




(30) | s paGora Ne 2. 3 s pabora Ne peoOpa3oBEIBAaTh 3HAKH i TpaekTopun
[pasuna Thb. 2. o0pa3oBaHUs Ha
U CHMBOJIBI, M uu
O6opynoBaHH CHMBOIEI, MOZICIT Oaze
Pemenne MKaLUs
cHu OPUEHTUPOBKU B
IKCIIEPUMEHTAI opraHuue CXEMBI IS PEIIEHHS P p :
MarepHabl Mupe npodeccuit
BHBIX 3aJ1a4 10 CKHX arepual pe mpo
N y4eOHBIX U "
OpraHUY€CKOH COCIIUHEH JUI
N N npodeccroHab
XHMHU uu, NPaKTH4IECKO U MO03HAaBaTEJIbHBIX 3a/1a4. HBIX
MPOBEJICH paboTHI. 5
TpeANOYTeHUH
He KadecTBe WHcrpykimm
HHBIX Tb.
peaxiuii Ha
HOHBI.
5 IpakTnyecka V3 | CroiicTBa IpakTudecka 51 | HCHO/IBL30BATH IPUOOPETECHHBIE Kovmmynnkatusabie YY /I
pabora Ne 3HAHHS M YMEHHS B -YMeHHue OpraHu30BbIBATH
s1 padora Ne 3. 3. . 6
06 MPAaKTUYECKOH NIeSTENbHOCTH U Yy4eoHoe
31 OpYAOBaHU N
@1 Ipasuna Th. 3 KHCIIOT, TMIOBCETHEBHOM JKM3HU COTPYIHHYECTBO H
eu Ha6mronate n onuckiBaTh
HOJ'IYLICHI/IC, pac4detsl 1o MaTepurabl XUMUYECKUIA
s 9KCHEPUMEHT C TIOMOLIBIO
cobupaHue u NpaKkTH4ECKO U POIHOrO sA3bIKA U SI3bIKA
YPaBHEHH 10, PaGOTEL. S
pacno3HaBaHue Wncrpykimn
NIOJIy4€HU Tb.
rasoB
€ rasos,
CrocoObI
coOupanu s

Hu ux




HaeHTH
HKaIus

(32

I'enernueckas

CBSI3b
HEOpPraHUYECKH
XU
OpraHUYeCcKUuX
BEIIECTB

KV

Xumuaec

Kue
CBOMCTBa
OCHOBHEI X
KJTAaCCOB
HEeOopraHH
YECKHX
COEJIMHEH Ui
Knaccug
MKW 1
HOMEHKIT
arypa
oprasuue
CKHX
COCTMHCHHI

CripaBouHbIE
TaOIUITB

3HaTh TeHETHYECKYIO

CBA3b HCOPraHU4YCCKUX 1
OpraHU4Y€CKUX BEIICCTB.




(33)

HUTtoroBas
KOHTPOJILHAS
padora Ne 2

YK

BrisBien ue
VYV,
CTEIICHH MX
YCBOGHUS

MOJY4EHH bIX
npu
HU3Yy4eHUU
JIAHHEBIX TEM
R
MeTtamisl

»,

)

«Hemeta
JUTBIY

(34)

BritoBas
XUMHYECKas
IPaMOTHOCTh

Xumus B
MOBCEIHE
BHOM

JKU3HU.
Motomye u
YHCTSAIIH €

cpelcTBa.

BUZICOPHIBM

«Xumus
BOKpPYT Hac»




	Планируемые результаты освоения учебного предмета «Химия» с описанием универсальных учебных действий,
	Метапредметные результаты: сформированность умения ставить цели и новые задачи в учебе и познавательной деятельности; овладение приемами самостоятельного планирования путей достижения цели, умения выбирать эффективные способы решения учебных и познава...
	Раздел 1. Тема 1.Теоретические основы органической химии (3 ч)

	Раздел 2. УГЛЕВОДОРОДЫ (12 ч)
	Тема 2. Предельные углеводороды (алканы) (3 ч)

	Тема 4. Ароматические углеводороды (арены) (2 ч)
	Тема 5. Природные источники углеводородов (3 ч)
	Раздел 3. КИСЛОРОДСОДЕРЖАЩИЕ ОРГАНИЧЕСКИЕ СОЕДИНЕНИЯ (12 ч)
	Тема 6. Спирты и фенолы (4 ч)

	Тема 7. Альдегиды, кетоны, карбоновые кислоты (4 ч)
	Тема 8. Жиры. Углеводы (4 ч)
	Тема 9. Амины и аминокислоты (2 ч)
	Тема 10. Белки (2 ч)

	Раздел 5. ВЫСОКОМОЛЕКУЛЯРНЫЕ СОЕДИНЕНИЯ (3ч)
	Тема 11. Синтетические полимеры (3 ч)

	11класс
	Тема 1. Важнейшие химические понятия и законы (3 ч)

	Тема 2. Периодический закон и периодическая система химических элементов Д. И. Менделеева на основе учения о строении атомов (4 ч)
	Тема 3. Строение вещества (5 ч)
	Тема 4. Химические реакции (7 ч)
	Тема 5. Металлы (7 ч)
	Тема 6. Неметаллы (9 ч)

	Тематический план 10 класс
	(учебник Г. Е. Рудзитиса и Ф. Г. Фельдмана «Химия. 10 класс» и «Химия.11 класс»)
	(учебник Г. Е. Рудзитиса и Ф. Г. Фельдмана и «Химия.11 класс»)


