MHWHHUCTEPCTBO NPOCBEIMIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBO 00pa3oBanus U HayKku Kypckoit ods1acTu
MYHHIIUINIAJIbHOE Ka3eHHOe 001e00pa3oBaTeibHOEe YUpesKIeHne
«IToxpoBckasi cpeaHsisi 001eo0pa3oBaTe/JbHAS HIKOJIA)
YepemucnnoBckoro paiiona Kypckoii odsiactu

Paccmotpena [IpunsTa Ha 3acenaHumn Yr1BepxacHa
Ha 3acemanuu IIMO MeJIarOrM4ecKoro CoBeTa MKoJbl  mpuka3zoM Ne59§1
/pyk. Xpunkosa E.M1./  mporokon Nel ot 30.08.23r.
npoTokoi Nel ot 30.08.2023r JIMpeKTOp MIKOJIbI:
ot 29.08.2023r /P.M. Yarutsiruaa/
OOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMNMUCHIO

CepTudmkar: 4AE4E95DB94CD72D02B024FCD141DCC5
Bnapeneu: Yannsiruia Pauca MuxainoeHa
[Oeiictutenen: ¢ 09.02.2023 no 04.05.2024

y4e0HOro npeamera « XuMus»

€ HCNOJIb30BaHMEM HU(PPOBOro U AHAJIOTOBOI0
000py10BaHMS LIEHTPA €CTECTBEHHOHAYYHOI U

TEXHOJIOTHYEeCKOM HanpaBjaeHHocTel «Touka pocra»

s ydammxes 10 kiraceca

CocraBurens: Kypakysnoa JIro60Bs lIBaHOBHA

YUUTEIIb XUMHUU

2023r.



IHosicHuTeNLHAA 3aNIUCKA

Pabouasn nmporpaMmma 1mo XuMum 1Jist 10 xjaacca cocTaBjieHa HA OCHOBE:

®denepanpHoro 3aKkoHa Poccuiickoit @eneparuu ot 29 nexadbps 2012 r. Ne273-03 «O6
obpazoBanuu Poccuiickoit denepannm

denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTAaHAAPTA CPEIHETO OOIIEro
obpazoBanus (IIpukaz MunucrepcTa oopasoBanus u Hayku PO Ne 413 ot 11. 05.

[Tpuka3z Munuctepcra npocsemeHus PO ot 16 Hos0ps 2022 r. Ne 993 “O6
yTBepKAeHUH (peepanbHoi 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHus’”

[Tpuka3z Munucrepctsa npocsemienus: Poccuiickoit @enepanuu ot 12.08.2022 No
732 "O BHeceHHH U3MEHEHUN B (peliepanbHbIid roCyJapCTBEHHBIM
00pa3oBaTeNbHbII CTAHAAPT CPEIHETO 00IIEr0 00pa30BaHusl, YTBEPKICHHBIM
npukazoM MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit enepanuu ot 17
mast 2012 r. Ne 413" (3apeructpupoBan 12.09.2022 Ne 70034)

[Iporpammsl 1151 0011€00pazoBaTenbHbIX yupexaeHuid. Xumus 8-11 knaccel. [loa pepaxiueit
O.C. I'abpuensna. - M.: [Ipocsemenue, 2010r.

OcHoBHOIT 00pa3oBaTeNbHON TPOrpamMMBbl cpeaHero odiero oopazosanust MKOY
«ITokpoBckas cpeuss o0ieo0pa3oBareabHas MIKOIa.

Ycrapa MKOY «IlokpoBckas cpefnsist 001ieoopazoBaTeabHas IKOJa, YTBEPKIEHHOTO
MpUKa30M YTpaBlieHus] 00pa3zoBaHus AMUHHUCTpaAIu YepeMucuHOBCKOTO paiiona Kypckoi
obmactu Nel16 ot 20.11.2015 r.

[Tonoxxenus o nopsike pazpaboTKu pabouelt mporpamMmsl 0 y4eOHOMY IIPEIMETY,
yTBepkaAeHHOro mpuka3zom Ne 46/5 ot 16.06.2016 r.

JlaHHbIi BapraHT IporpaMMBbl oOecrieueH Y4eOHUKOM A1t 0011e00pa30BaTeIbHbIX IIKOM:

O.C. T'abpuensa «Xumus 10 kmacc» - pekoMeH10BaHO MUHHCTEPCTBOM 00pa30BaHuUs M HAYKH
PO/ M.: Ipoda,
VYuebHuk coorBeTcTBYyeT DenepalbHOMY NEPEUHIO YIEOHUKOB, YTBEP)KICHHOMY IPHKAa30M
Munnpocsemenus Poccun ot 20.05 2020 1. Ne 254.
Jannas mporpamma coctaBieHa Ha 68 JyacoB (2 yaca B HEJENIO).

Pabouast mporpamMMa cOOTBETCTBYET y4eOHOMY IIaHy mKkoiel Ha 2023- 2024 y4. rox.

[Tporpamma 6a3oBoro kypca xumuu 10 Kiacca oTpaskaeT COBpEMEHHbIE TEHICHIIMH B IIKOJIHLHOM
XUMHYECKOM 00pa30BaHHHU, CBA3aHHbIE C peOPMUPOBAHUEM CPETHEN IIKOJIBI.

IIporpamma:

e TIO3BOJIICT COXpPAaHHUTh JOCTATOYHO IIECJTOCTHRIA M CHCTEMHBIM KypC XUMHHU,



e BKJIFOYACT MAaTCpHal, CBSI3aHHBIH C HOBCGI[HCBHOP'I JKH3HBIO YCJIOBCKA,

e TMOJHOCTBIO COOTBETCTBYET CTaHAAPTYy XUMHUYECKOTO OOpa3oBaHUS CpEIHEH IIKOJIbI
0a30BOro ypOBHSI.

TeopeTnyeckyl0o OCHOBY OPraHMYECKOM XHMHH COCTAaBJIAECT TEOpUA CTPOEHUS B €€
KJIACCUYECKOM MTOHUMAHUU - 3aBUCUMOCTU CBOMCTB BEILECTB OT UX XUMHYECKOIO CTPOCHUS,
T.. OT pACHOJIOKEHHS AaTOMOB B MOJIEKYJaX OPraHUYECKUX COCAMHEHUM COTIJIACHO
BAJICHTHOCTU. B coaep:kaHuM Kypca CJIeJaH aKUEHT Ha MPAKTUYECKYH) 3HAYUMOCTh
yaeOHoro Marepuania. [loaTomy n3ydeHne mpeacTaBUTENCH KaXa0ro Kiiacca OpraHnuecKux
COCMHECHUN HAUYMHAETCAd C MPAKTHYECKOM TMOCBUIKM - C HMX IIOJYy4YEHUS. XUMHYECKHE
CBOMCTBA pacCMaTPUBAIOTCS CYry00 IparMaTuuecKu - Ha MPEAMET X MPAKTHYECKOTO
MpUMEHEHUS. B OCHOBY KOHCTpYyHpOBaHUA Kypca I0J0KEHa UIesd O IMPUPOAHBIX UCTOUHUKAX
OpPraHMYEeCKUX COCIMHEHUW M MX B3aUMOIIPEBPAILCHUSX, T.€. UJEHU TCHETHYECKOM CBS3HU
MEXK]1y KJIacCaMU OPTaHUYECKUX COCITMHEHUN.

W3ydenue xumun Ha 6a30BOM ypOBHE CpeAHEro (ITOJIHOT0) 00111ero o0pa3oBaHus HAIIPaBJICHO HA

AOCTUKEHH e CJIeYIOIIUX HeJiei:

1. ocBoeHue 3HAHUIN O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,
BOXHEHIIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

2. OBJaJICHHWE YMEHHUSIMH MPUMEHATH NOTyYeHHbIC 3HAHUS JIIsl OOBSICHEHHS pa3HOOOpa3HBIX
XUMHUYECKHX SIBJICHUW M CBOICTB BEILIECTB, OICHKM pOJM XUMUH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUH HOBBIX MaTepUAIOB;

3. pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB U MHTEIEKTYaIbHBIX CIIOCOOHOCTEH B IMpoliecce
CaMOCTOSITENILHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUM C HCIIOJIb30BAHUEM Pa3UYHBIX
HMCTOYHUKOB MH(POPMAIHH, B TOM YUCIIE KOMITBIOTEPHBIX;

4. BocmUTaHUE YOS)KIEHHOCTH B TIO3UTHBHOW pONM XHUMHH B KH3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIIEHHUSI K CBOEMY 370POBBIO U
OKpYXKarollleu cpere;

5. TpUMEHEHUE MOJYYEeHHBIX 3HAaHUN U YMEHUH g 6€30MacHOr0 HCIOIb30BaHUS BEIIECTB
U MaTepUalioB B OBITY, CETLCKOM XO0341CTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX
3a/1a4 B MOBCEHEBHOW XU3HU, MPEIYNPEKACHUS SBJICHUN, HAHOCALIUX BPEA 370POBBIO

4eJI0BEKA U OKPYIKaIOILEH Cpele.
N3yuyenne npeamera «XHMHUsD» COCOOCTBYET PELICHHUIO CJICAYIOIINX 3a/1a4:

e Bocrnuranme yOexIEHHOCTH B TIO3UTHBHOW pPOJIM XHMHU B JKH3HH COBPEMEHHOTO
o0rmrecTBa, HEOOXOIUMOCTH XHUMHUYECKA TPAMOTHOTO OTHOIIEHHS K CBOEMY 37I0OPOBBIO H
OKpY>Karolleu cpene.

e [IloaroroBka K cO3HAaTeIbLHOMY BBIOOpPY IMpodeccud B COOTBETCTBUU C JIMYHBIMHU
CITOCOOHOCTSIMHU U TTOTPEOHOCTSIMU OOIIIECTBA.

e @DOpPMHPOBAHWIO YMEHHS OOpalIaThCsi C XWMHUYECKHMH BEIIECTBAMH, MPOCTECHIIIMMHU
npubopaMu, OO0OpyJAOBaHUEM, COONIOAATH MpaBWIa TEXHUKH  O€30MaCHOCTH,

¢buKcHpoBaTh pe3yabTaThl OMBITOB, J€J1aTh 0000IIEHUS.

3HaYUTENBHOE MECTO B COACPKaHUU Kypca OTBOAMUTCS MCIIOJIb30BAaHHUIO 000PYI0BaHUS LIEHTPA «
Touxka pocTtay, 4TO MO3BOJISAET PACKPHITH YIEOHBIH M TBOPUYECKUN MOTEHIMAT KaXKIO0TO
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IIKOJIbHUKA, a4 TAKXKC YUYUT HIKOJbHHUKOB 6630HaCHOMy H OKOJIOTUYCCKH T'PaMOTHOMY
O6paH_[€HI/II-O C BCIIECTBaAaMH B 6I)ITy " Ha ITPOU3BOACTBC.

IlnaHupyembie pe3yJibTAThI OCBOCHUSA Y4€0OHOI0 NpeaMera
B pesynbrare u3ydenus XuMuu Ha 6a30BOM ypOBHE

VUCHUK HAYYUMCA.

. Ha3bIBaTh HU3YUYCHHBIC BCIIIECCTBA 10 «TpHBHaJII:HOfI)) HIJIN MG)KIIYHapOZ[HOfI
HOMEHKJIAType;

. ONpCaACIIATh: BaJICHTHOCTb u CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JIEMCHTOB,
NPUHAUICKHOCTH BEIIECTB K Pa3IMYHBIM KJIaCCaM HEOPraHWYECKUX COCANHCHUH;

e  XapaKTepU30BaTh: 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOIY
XMUMHYECKOW CBSI3M, 3aBHCUMOCTh CKOPOCTHM XHMHUYECKOH pEaKIHH W MOJOKEHUS
XUMHYECKOI'O PABHOBECUS OT Pa3IMYHbIX (PaKTOPOB;

e BBINOJHATH XMMUYECKUH IKCIIEPUMEHT 10 PACHO3HABAHUIO BAKHEHUIINX OPraHUYEeCKUX
BEIIIECTB;

e IPOBOJUTH CAMOCTOSITENIBHBIA IMOMCK XMMHYECKOH HH(OpPMAIMK C HUCIOJIb30BaHUEM
Pa3IUYHBIX MCTOYHUKOB (HAy4YHO-TIOMYJISPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JAaHHBIX,
pecypcoB MHTepHeTa); UCMONb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM i O0OpabOTKU M
nepesayd XuMU4eCKor HHPOPMAIMH U €€ IIPECTaBICHUS B Pa3IMUHbIX (opMax.
Hcnonb3oBaTe NpuoOOpeTEeHHbIE 3HAHMS M YMEHUS B INPAKTHUECKOW JESATENbHOCTH U
HOBCGHHGBHOI\/’I KHU3HU I

e OOBSCHEHUS XHMMUYECKHUX SBIEHUHM, MPOUCXOJAIIMX B TMpUpOAe, ObITY U Ha
MIPOM3BOJICTBE;

e OMpeneNeHNs BO3MOXKHOCTH NPOTEKAHHS XMUMHUYECKHX MpPEBpallleHMH B Ppa3IHMuHBIX
YCIIOBUAX U OLICHKU UX HOCHC}ICTBHﬁ;

e DHKOJIOTMYECKU I'PaMOTHOI'O MOBEICHUS B OKpYXKarollei cpene;

e OICHKM BIMSHUS XUMHUYECKOIO 3arpsi3HEHHs OKpPYXarolled Ccpeapl Ha OpraHu3M
4eJI0BEKA U IPYTUE KUBBIE OPTaHU3MEI,

e 0Oe3omacHOro oOOpaleHUs] C TOPIOYMMH U TOKCHYHBIMHM BEIIECTBAMHU, J1AOOPATOPHBIM
00opynoBaHUEM;

(] IIPUT'OTOBJICHUA PAaCTBOPOB 33}13HHOI71 KOHLCHTpAaIU B 6I)ITy H Ha ITPOU3BOACTBE,

e KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOM HWH(OpMaluu, MOCTYNAoMEeH u3
Pa3HBIX UCTOYHUKOB.

Yuenuk nonyuum eozmoricnocms Hayuumocs.

e TIOHMMaTh BAKHEUIIINE XUMHUYECKHUE OIPEACIICHUS: BEIIECTBO, XUMHUYECKUU DJIEMEHT,
aTOM, MOJIEKYyJla, XUMHUYECKasl CBS3b, BAJCHTHOCTh, CTENEHb OKUCICHHSI, YTIIEPOIHBIH
ckeneT, (QyHKLIHOHANIbHAs TPYIINa, H30MEpPHUs, TOMOJIOTHS;

e T[OHUMATh OCHOBHBIC TEOPUM XUMHUH: XMMHUYECKOH CBSI3HM, CTPOCHHUS OPTaHHMYECKHX
BEIIIECTB;



e OMNpENeNsITh BaAXKHEWILME BEIIECTBA M MAaTepUajbl: YKCyCHas KHUCJIOTa, METaH, STUJIEH,
aleTuseH, OEH30J1, ATaHOJ, >KUPBI, MbLIa, TVIFOKO3a, caxapo3a, Kpaxmall, KJeT4aTka,
0eJIKH, UICKYCCTBEHHBIEC M CUHTETUYECKUE BOJIOKHA, KAy4yKH, IJIACTMACCHI.

JInuHoOCTHBIE:

e TOTOBHOCTb M CIOCOOHOCTh Y4YalllUXCS K CaMOpPa3BUTHIO U CaMOBOCIUTAaHUIO B
COOTBETCTBHUH C OOIICYETIOBEUYSCCKUMH LIEHHOCTSIMH U MI€AJIaMU TPAXKAAHCKOTO 00IIEeCTBa;

e TIPUHATHE U peaau3alus LEHHOCTEH 3I0poBOoro u 0Oe3omacHoro ooOpasza >KU3HH,
OepexHOe, OTBETCTBEHHOEC W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO;

e HEMPUSATHE BPECIHBIX MPUBBIYEK: KypEHUSs, YIIOTPEOJIICHUS AITKOTOJIsI, HAPKOTHUKOB.

e YBaXEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTU mepes PomuHoii, ropaoctu 3a
CBOM Kpal, CBOIO PoauHy, IpoILIoe U HACTOAILEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

e TIPUHATHE  TYMAHUCTUYECKUX  [EHHOCTEH,  OCO3HAHHOE,  YBAXUTEIbHOE U
00pO’KenaTebHOE OTHOIIIEHUE K JPYTOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

e  CIOCOOHOCTDH K COTEPEKUBAHUIO U (POPMUPOBAHKE MTO3UTUBHOTO OTHOILICHUS K JIIOJISIM, B
TOM YHUCJIC K JIMI[AaM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS M WHBAIHJIaM; OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M TCHXOJIOTUYECKOMY 3/10POBBIO
JIPYTHX JIFOJICH, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOIIIB;

e pa3BUTHE KOMIETCHIUHA COTPYAHMYECTBA CO CBEPCTHHUKAMH, JETbMU MIIAIIErO
BO3pacTa,  B3POCIBIMA B  00pa3oBaTelIbHOH,  OOINECTBEHHO  TOJE3HOH,  y4eOHO-
HCCJIEIOBATENBCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.

e MHPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHS  HAYKH,
3HAYUMOCTU HayKH, TOTOBHOCTh K Hay4YHO-TE€XHHYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOMU
uH(poOpMaInueld 0 TEPeIOBBIX JIOCTHKCHHUSIX U OTKPBITUSX MHUPOBOM M OTCYCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUPA U OOIIECTBA,

e TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO eCcCHOHATEHON U 0OIIIECTBEHHOM JESTEIHHOCTH;

e DKONOTHMYECKas KyIbTypa, OepekHOe OTHOIIeHHs K PpOJHOM 3emMje, MPUPOTHBIM
OorarctBam Poccum w Mmpa; OHUMaHUE BIIMSHUS COIMAILHO-3KOHOMHUYECKHX TPOIECCOB Ha
COCTOSTHUE TPUPOIHONW M COIMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOIHBIX
PECypCOB; YMEHHUS W HAaBBIKA Pa3yMHOTO MPHUPOIOIOIB30BAHMS, HETEPIIMMOE OTHOIICHHE K
NEUCTBUSAM, TPHUHOCAIINM Bped OJKOJIOTHUH; NPUOOPETEHHE OMbITa HKOJOr0-HANPaBIECHHOM
JIeSITEIIBHOCTH;

e OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun Kak MyTh U COCO0 peaan3aiuu cOOCTBEHHBIX
KU3HECHHBIX TIAHOB;

e TOTPeOHOCTHh TPYAHUTHCS, YBAKECHUE K TPYAY H JIOISAM TPYyIa, TPYAOBBIM JOCTHKECHUSIM,
TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHWE K pa3HbIM BHJAaM TPYIOBOMH
JESTEIIbHOCTH.

MeranpeamerHsbie:

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1e/iCTBUA
e  CaMOCTOATEILHO OMPEEIATh 1EJH, 3371aBaTh MapaMeTPhl U KPUTEPUH, 10 KOTOPHIM MOKHO
ONPENIEIUTh, UTO 1IENb TOCTUTHYTA;
e CTaBUTh U (PopMyIHUpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHON NEATETHHOCTH M
KU3HEHHBIX CUTYalUsIX;
e BBIOMpATh MYyTh JOCTHMKEHMS €M, IUIAaHUPOBATh pELICHHE IOCTAaBICHHBIX 3aj1ad,
ONTUMU3UPYS MaTepUAJIbHbIE U HEMATEepHAIbHbIE 3aTPATHI;



e OpraHu3oBbIBaTh 3()()EKTUBHBIA TOUCK PECYpCOB, HEOOXOAMMBIX JUISL JIOCTHKCHHS
MOCTABJICHHOM IIEJIH;
e  CONOCTABJIATH IOJYYEHHBIH PE3yIbTaT IESATEIbHOCTH C IIOCTABIEHHON 3apaHee LEIbIO.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbI€e H1eiiCTBUSA

e HCKaTh U HaXOAMUTh OOOOIIEHHbIE CIIOCOOBI PEIIEHUS 33]a4, B TOM YHCJIE, OCYLECTBIATh
pa3BepHYTHI MH()OPMAIIMOHHBIN MOUCK M CTaBUTh Ha €r0 OCHOBE HOBbIC (yueOHbIE U
II03HABATEJIbHBIC) 3a/1a4H;

e KPUTHYECKH OLEHHMBATh W HWHTEPHPETHPOBATH HWH(POPMALMIO C pPa3HBIX ITO3UIHIA,
pacrio3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUMSI B HHPOPMALIMOHHBIX UCTOUHUKAX;

e HCIOJIB30BaThb PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CpEACTBA Ul IIPEACTABICHUS
CYIIECTBCHHBIX CBSI3¢l M OTHOLIEHUH, a TakKe IPOTUBOPEUUM, BBIIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

e HAXOIUTh U NPUBOJUTH KPUTUYECKUE apryMEHTHl B OTHOLUEHUU JCHCTBUM U CYKICHHUU
JPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEYAaHHSIM B OTHOLIECHUU
COOCTBEHHOIO CYXK/ECHUs, pACCMATPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHUS;

e BBICTPAMBATh WHAMBHYaJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAaHUICHUS
CO CTOPOHBI APYIMX YYaCTHUKOB U PECYpPCHBIC OIPAHUYCHMS; MEHATH U YACPKUBATH
pa3HbI€ [TO3ULIMH B [I03HABATEIIBLHOU 1E€ATEIILHOCTH.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBUS:

e OCYHIECTBJATH JI€JIOBYH0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TAK U CO B3POCIBIMHU
(kak BHYTpU 0Opa3oBaTEIbHOW OpraHM3alluu, Tak W 3a €€ Mpeaeramu), Moa0uparth
MapTHEPOB Ui AENOBOM KOMMYHHUKAIIMM UCXOAS U3 COOOpa)KeHUIl pe3ynbTaTHBHOCTU
B3aMMO/ICUCTBHUS, & HE JIMYHBIX CUMIIATHIA;

e TMpPHU OCYIIECTBICHUHU TPYIMIOBOM pabOTHl OBITH KaK PYKOBOJIUTENEM, TaK U YICHOM
KOMaHJIbI B pa3HBIX poJiAX (TeHepaTtop HWIeH, KPUTUK, UCIOJHUTENh, BBICTYIAIOIIHH,
SKCIEPT U T.1.);

e Ppa3BEpPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHHEM
aJIeKBAaTHBIX (YCTHBIX M MUCHMEHHBIX) SI3bIKOBBIX CPE/ICTB.

IIpeamerHsble:
YUEHUK HA 0aA3060M YPOBHE HAYUUMCA:

e PpACKphIBaTh Ha TPHUMEPAX pPOJIb XUMHUH B (OPMHUPOBAHHH COBPEMEHHOW HAYIHOU
KapTHUHBI MUpPa U B MPAKTUYECKON I€ATEIbHOCTH YEJIOBEKa;

e JIEMOHCTPHPOBATh Ha IPUMEPAX B3aMMOCBSI3bh MEXY XUMHUEH U IPYTUMU €CTECTBEHHBIMH
HayKaMu;

e PACKpPBIBATH HA IIPUMEPAX MOJOKEHHS TEOPUU XUMHUUECKOro cTtpoeHus A.M. bytieposa;

e moHuMaTh Qu3ndeckuii cmeicn [lepuogmdeckoro 3akona J[.M. MennueneeBa U Ha €ro
OCHOBE OOBSICHSATH 3aBUCHMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pPa30BAHHBIX UMHU
BEILECTB OT 3JIEKTPOHHOTO CTPOEHHUS ATOMOB;

e OOBSACHATH MPUIMHBI MHOTOOOpA3Hs BEIIECTB Ha OCHOBE OOIIMUX MPEICTaBICHUNU 00 WX
COCTaBE U CTPOEHUU;

e TIPUMEHSTH MPABWJIA CUCTEMATHYECKON MEXKIYHApOIHOW HOMEHKIATYphl KaK CpeICTBa
pa3iryueHus U UICHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

e COCTaBIIATH MOJIEKYJISIPHbIE W CTPYKTypHbIe (OpPMYJbI OpraHMYECKHX BEIIECTB Kak
HOCHUTENIeH WH(OpPMAIMK O CTPOSHUU BEIIECTBA, €r0 CBOMCTBAX WM MPUHAIICIKHOCTH K
ONpPEEIEHHOMY KJIACCY COETMHEHUM;



XapaKTepU30BaTh OpPraHMYECKHWE BEIIECTBAa IO COCTaBYy, CTPOCHUIO W CBOICTBaM,
YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBSA3M MEXIY JTaHHBIMH XapaKTEPHUCTUKAMH
BEILIECTBA;

MPHUBOJUTH MPUMEPbl XUMHUYECKHUX PEAKIMH, PAaCKPBIBAIOIIMX XapaKTePHbIC CBOWCTBA
TUMIUYHBIX ~ TPEJICTAaBUTENICH KJIACCOB  OPraHWYECKUX BEHIECTB C  IIENbI0  UX
uaeHTU(UKAITUY U 0O0BICHEHUS 00JIaCTH MPUMEHEHHSI;

MPOTHO3MPOBATh BO3ZMOXKHOCTH MPOTEKAHUS XUMUYECKUX PEaKIMi Ha OCHOBE 3HAHWN O
TUIAX XUMUYECKOM CBS3HM B MOJICKYJIaX PEarcHTOB M UX PEAKIIMOHHOW CIIOCOOHOCTH;
UCIIONIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU U XHMHUYECKUX CBOMCTBAaX BEIICCTB JIJIS
0€30MMacHOr0 IPUMEHEHUS B IPAKTHYSCKOMN JIeATEIIbHOCTH;

MPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCIOIB30BaHUS MPOAYKTOB MepepaboTku HehTH u
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJIIPHBIX COCIUHEHUH (TIOJIMAITUICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH ONBITHI MO PACIIO3HABAHUIO OPTaHMYECKHX BEIIECTB: TJIMIIEPHHA, YKCYCHOM
KHCJIOTHI, HETPEICIBbHBIX JKUPOB, TIIFOKO3bI, KpaxMmayia, OCIIKOB — B COCTaBE ITHIIEBHIX
NPOJYKTOB U KOCMETHYECKUX CPE/ICTB;

BJIQJICTh TIPABWJIAMHU WM MPUEMaMH 0e30TacHON pa0dOThl ¢ XMMHYECKUMHU BEIICCTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYCCKOW PEAKIIMHA M CMEIIECHUS XUMUIECKOTO
pPaBHOBECHsI OT PA3JIMYHBIX (PAKTOPOB C LEIBIO ONPEACICHHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKAHUS XUMHYCCKUX TIPOIIECCOB;

HPUBOIUTH IPUMEPHI THAPOJIM3a COJICH B MOBCEAHEBHOM KH3HHU YEIOBEKa,

MPUBOJUTL TMPUMEPHl  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIuid B  MPUPOJE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITSIbHOCTH OPraHNU3MOB;

MPUBOJUTH TPUMEPHl XHMHUYECKUX PEAKIUH, PACKPBIBAOIINX OOIIHEe XHUMHYCCKHE
CBOICTBA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

MPOBOJMTH pPACUYCTBl HA HAXOXKJICHHUE MOJICKYJISIPHOH (QOPMYJIBI YIJIEBOJIOPOJA II0
OPOJAYKTaM CropaHus M TO0 €ro OTHOCHUTENBHON IJIOTHOCTM M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXO/ISIIMX B €70 COCTAB;

BJIQJIETh MpaBWIaMHU O€30MacHOT0 OOpalIeHUs C €AKUMHU, TOPIYUMU U TOKCUYHBIMU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

OCYIIECTBIISITh TOMCK XHWMHUYECKOW HMH(OpMaIMU MO Ha3BaHUSAM, HACHTU(UKATOpAM,
CTPYKTYpPHBIM (hOpMysIam BEIIECTB;

KPUTHYECKH  OIICHMBaTh U  HUHTEPIPETHPOBATh  XUMHUYECKYI0  WH(MOpMAIIHUIO,
COJIepIKaNIyIoCsl B COOOIICHHIX CPEACTB MaccoBOl mH(popmanuu, pecypcax MHTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTAaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
IEJISIX BBISIBIICHHS OIIMOOYHBIX CYXICHUHA U (DOPMUPOBAHUS COOCTBEHHOH TO3HIIHH;
MPEJICTaBISITh MYyTH PEHICHUS TI00ANbHBIX MPOOJIEM, CTOSIIUX TEpe] YeIOBEYECTBOM:
9KOJIOTHYECKHX, SJHEPTeTUICCKHX, CBIPhEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.



Conep:xkanue y4eOHOT0 npeamera
Beenenue(1 u)

[Ipenmer opranudeckoid XumMuu. OCOOEHHOCTHM CTPOEHUSI U CBOMCTB OPraHUYECKUX
COEIMHEHUH. 3HaY€HUE U POJIb OPTaHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK B XKU3HU
oOuiectBa. KpaTkuii ouepk UCTOpUM pa3BUTUSL OPraHUYECKON XUMUU.

Tema 1.Teopusi crpoeHHs1 OpraHuvYecKuX coeuHeHui (5 4.)

OcHoBHble MosI0KEeHUs Teopun cTpoeHus A.M. bytieposa. [Ipeanocsuiku co3nanus TEOpUN.
Pabotsl A. Kekyne. Xumuueckoe CTpoeHHE M CBOICTBa OpraHM4eckux BeuecTB. M3omepus Ha
npumepe OyTaHa u u300yTaHa.

ONeKTpoHHOE O0JIako U opOuTanb, MX (GOpPMBI: S M pP. DJIEKTPOHHBIE U  3AJIEKTPOHHO-
rpaduyeckre GopMysbl aTOMa YIiIepoaa B HOPMaJIBHOM M BO30YKIEHHOM COCTOSHUSIX.

BajleHTHBIE COCTOSHMS aToMa yrjepojga. Buabl ruOpuausanuu: sp -rubpuausanus (Ha

TIpEMepe MONEKyJIsl MeTaHa), Sp°-THOpuams3anus (Ha TpUMepe MOJIEKyIbl OTHIeHa), Sp-
ruOpuau3anys (Ha NpUMepe MOJIEKYNbl aleTuieHa). ['eoMeTpuss MOJeKyal paccMOTPEHHBIX
BEIIECTB U XapaKTePUCTHKA BUI0B KOBAJEHTHOM CBSI3U B HUX.
Buael nzomepnun B OpraHMYeCKOil XMMHMM: CTPYKTypHasi U NMPOCTPaHCTBEHHAs. PazHOBUAHOCTH
CTPYKTYPHOM HM30MEPHUHU: M30MEpPUSl «YTIIEPOJHOIO CKEJIeTa», U30MEpUs MOJIOKEHUS (KpaTHOU
CB3M M (YHKIMOHANBHOW  TpYNNbI), MEXKiIaccoBas  u3omepus. PasHOBUAHOCTH
IIPOCTPAHCTBEHHOM M3oMepuu. ['eomeTpuyeckas (1uc-, TpaHC-) U30MEpUS Ha MPUMEpPE alIKEHOB
Y IUKJI0aNKaHOoB. OnTudeckas U30Mepus Ha IPUMEPE aMUHOKHUCIIOT.

Tema 2. Yraesoaopoasl. (16 1)

[Tonsstue 06 yrneBonoponax. IIpupojaHble HUCTOYHMKM yriaeBogopoaoB. Hedpts u ee
IpOMBbINIIeHHAsT nepepaboTka. DpakiMOHHAs NEperoHKa, TEPMUYECKHM M KaTalUTUYECKUI
KpekuHr. [IpupoaHslii ra3, ero coctaB M NPAaKTHUYECKOE MCIIONb30BaHHE. KaMEeHHBINH yroJb.
KokcoBanue kaME€HHOTO yIIsl.

Anxanwl. 'omonornueckuit psaag u obmas ¢opmyna ankaHoB. CTpoeHHE MOJIEKYNbI MeTaHa U
JIpYrux ajakaHoB. M3oMepus m HOMEHKIaTypa ankaHoB. PU3MUYECKHE U XMMHUYECKHE CBOMCTBA
AJIKaHOB: pEaKLUU 3aMELICHMS,

TOpEHNE AJIKAHOB B PA3JIMYHBIX YCIOBHSIX, TEPMHUUECKOE PA3JIOKEHNE ATKAHOB, U30MEpPU3ALIUS
ankaHoB. IIpuMeHeHne ankaHoOB. MeXaHU3M peaklUM PaJuKaJIbHOIO 3aMELIEHUs, €ro CTaluu.
[TpakTHyeckoe HCIOJIb30BaHHWE 3HAHUM O MeXaHu3Me (CBOOOAHOPAJMKAIBHOM) pEeakluH B
NpaBUIaX TEXHUKU O€30MacHOCTH B OBITY M Ha MpPOU3BOACTBE. [IpoMbllIIeHHBIE CIIOCOOBI
MOJIyYEHUs: KPEKUHT alIkaHOB, (paKIOHHAs TIeperoHka HedTu.

Anxenvl. 'omonoruueckuit psaa u obmast popmyia ankeHoB. CTpoeHHE MOJIEKYJIbI STHUIICHA U
IpYTHX aJKeHOB. M3oMmepus alkeHOB: CTPYKTypHas M INpoCTpaHCTBeHHas. HomeHknarypa u
¢u3nueckue CBoiWcTBAa aJKEeHOB. [losyueHHe STHIICHOBBIX YIJIEBOJAOPOIOB W3 aJKaHOB,
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rajioreHajJKaHoB, CUPTOB. Peakuuu npucoenuHenus (ruapupoBaHuE, TUAPOraIOreHUPOBAHUE,
raJIoreHMpOBaHue, TuApaTalus). Peakium oKucieHns 1 nojJuMepu3aluu ankeHoB. [Ipumenenue
AJIKEHOB Ha OCHOBE MX CBOMCTB

Pemennie pacueTHbIX 3a/1a4 Ha YCTAHOBJIEHUE XUMUYECKOM (pOpMYJIIbI BEIIECTBA IO MAacCOBBIM
JIOJISIM DJIEMEHTOB.

Anxunol. I'omonorudeckuit psag ankuHoB. O6mas Gopmyna. CTpoeHHE MOJCKYJIBI alleTHIICHA
u Japyrux ankuHoB. M3omepus ankuHOB. HoMmeHKnaTypa aneTHUICHOBBIX YIJIEBOJIOPOIOB.
[TomyueHnue alkUHOB: METAHOBBIK U KapOWUIHBIA crocoObl. dus3nueckue CBOICTBA aTKUHOB.
Peakuuu  mpucoenuMHEHHUs: TaJOr€HUPOBAHHWE, THAPUPOBAHUE, TUAPOTAIOreHUPOBAHHUE,
ruapatanus (peakuus Kyueposa). Jlumepuzauus v Tpumepusanus ankuHoB. OKHCIEHUE.
[IpuMeHeHnEe anKUHOB.

Anxaduenvi. CTpoeHHE MOJEKYJ, HM30MEpHsl U HOMEHKIATypa ajkagueHoB. Dusmveckue
CBOMCTBA, B3aUMHOE PACIOJIOKEHHE MHU-CBSA3EH B MOJIEKYJIaX AIKaIUEHOB: KyMYJIUPOBAHHOE,
COMpsKEHHOE, H30JupoBaHHOE. (OCOOEHHOCTH CTPOCHHS COMPSDHKEHHBIX AIKAJAHEHOB, HX
MOJIyYEHHUE.

AHanorus B XUMHUYECKHX CBOMCTBax aJKeHOB W ankaaueHoB. [lomumepu3zaiusi aikaJveHOB.
Harypanbublii ¥ cuHTeTMYeCKMM Kaydyku. Bynkanuzanus kayuyka. Pesuna. PaOotsl
C.B.JIebeneBa, 0cCOOEHHOCTH peakiuil MPUCOSAMHEHHS K ajKaJueHaM C COMPSIKCHHBIMHU M-
CBSI3SIMH.

Apenvl. beH3on kak npeactaButenb apeHoB. CTpoeHHe MOJEKYJbl O€H301a, COMPsKEHUE MH-
cBsazeil. Ilomyuenue apeHoB. ®Pusnueckue cBoicTBa OeH3oia. Peakuuu 351eKTpoPUIBLHOTO
3aMelIeHHs] ¢ y4JacTheM O€H30lla: rajoreHHpOBaHHe, HUTPOBAHUE, AIKWIMpOBaHHe. Peakuuu
OOKOBBIX 1Iened ankuiaoeH3onoB. CrnocoObl momydeHusi. I[lpumeHenue OeH30ila W €ro
TOMOJIOTOB.

Pemenne pacdeTHBIX 33734 Ha BBIBOJ (POPMYJT OPraHMYECKUX BEHICCTB IO MACCOBBIM JIOJISIM H
10 MPOAYKTaM CrOpaHusl.

JemoncTpanum. ['openne stunena. OnpezeneHne Ka4eCTBEHHOIO COCTaBa MeTaHa M STHJIEHA
10 MPOAYKTaM rOpPEHHUS.

JlaGopaTopuble onbIThl. 1. OnpeneneHue SIEMEHTAPHOTO COCTaBa  OPTaHUYECKUX
coenuHeHui. 2.M3rotoBneHue monened yrieBonopoJoB. 3. O3HAaKOMJIEHHE C KOJUIEKIUEH
«Hedbts u mnpoayktsl ee mnepepaboTku». 4.00HapykeHHE B KEPOCHHE HEMpeaeIbHBIX
coenuHeHUi. 5. O3HaKOMJIEHHE C OOpasllaMu KaydyyKoB, pe3uHbl U 30oHMTA. 6. [lomydyeHue u
CBOMCTBA allETUJICHA.

Tema 3. Kuciiopoacoaep:kamme coequHenusi. (19 4)

Cnupmui. CocTaB U KJacCUPUKauUs COUPTOB (TI0 XapaKkTepy yrieBOJOPOAHOIO pajnKaia U Mo
aTOMHOCTH), HOMEHKJIaTypa. M3oMepus cnupToB (IMOJIO)KEHHE THIPOKCHIIBHBIX TPYIIIL,
MEXKJIaccoBasi, «yriepoJHoro ckeneray). dusmyeckue CBONCTBA CHUPTOB, MX IMOJIyUYEHHE.
MexMoneKkynsipHass BOJOpoJaHast CBs3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS MOJEKYI
CHHUPTOB. XWMHYECKHE CBOWCTBA CIHPTOB, OOYCIOBJICHHBIE HAIMYHEM B MOJEKYJIax
THJIPOKCOTPYNI: 00pa3oBaHUE ANKOTOJISATOB, B3aUMOJEHCTBHE C TaJOT€HOBOJOPOJAMH,
MEXMOJIEKYIISIpHAsT W BHYTPUMOJIEKYJISIpDHAST JIeTHApATalus, dSTepu(uKanus, OKHCICHHE H
JeruapupoBaHue crnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas
peakius Ha MHOTOATOMHBIE CIIHPTHI. BakHEHIIMe MpeNCcTaBUTeNN CIIUPTOB: METAHOJ, STAHOI,
STUJICHIJIMKOJb, TAuLepuH. dusnonornyeckoe ASWCTBUE METaHOJA M dTaHosna. PaccMoTpeHue
MEXaHU3MOB XMMHUYECKHX PEaKIN.

Denonvi. CTpoeHHe, H30MepHsi, HOMEHKIaTypa (EHOIOB, UX (u3nyeckre CBOHCTBA H
noydeHue. XumMudeckue cBorctra peHonoB. KucmoTHeie cBolicTBa. B3anMHoOe BIMsIHEE aTOMOB
U TPYIII B MOJIEKYJIaX OpPraHWYEeCKUX BELIECTB Ha npumepe ¢eHomna. [lonukonaencanus gpeHona
¢ dhopmanpaernnom. KauectBennas peakius Ha ¢enon. [Ipumenenue dhenona. MHOroatToMHbIE
(beHombI.



JlemoncTpanuu. Beinenenue Bogopoaa u3 3TuioBoro cnupra. [lomydeHne cioxHBIX 3QHUPOB.
KauecTBeHHas peakuys Ha MHOTOaTOMHbIE CIUPTHL. PacTBOoprMOCTh eHoMIa B BOJIE.
JlaGopaTopHble onbIThl. 1. CBOlCTBa 3THIIOBOTO criupTa. 2.PacTBOpeHue riuiepruHa B BOJI€.

Anvoecuovt u xemonwvl. Knaccuduxarus, CTpoeHHEe MX MOJIEKYJ, U30MEpUs ¥ HOMEHKIIATypa.
OcoOeHHOCTH CTpOCHHST KapOOHWIBHOU TpyImibl. Pu3ndyeckue CBONCTBA (popMalIbJIeTHIa U €ro
roMosioroB. XHMHMUYECKHE CBOMICTBa albJErUA0B, OOYCIOBJIIEHHBIE HAJU4YUEM B MOJEKYJIE
KapOOHUJIBHON TPYIIBI aTOMOB (TUAPUPOBAHKE, OKUCICHHE aMMUAYHBIMU PACTBOPAMU OKCHJA
cepebpa u rugpokcuga wmeau (II)). KauecTBenHble peakuuu Ha aimpieruabl. Peakius
noJMKoHAeHcauuu ¢enomna ¢ popmanbaerugomMm. OcoOEHHOCTH CTPOEHUS U XUMUYECKUX CBOMCTB
KETOHOB.

JeMoHcTpanun. Peakius «cepeOpsiHOro 3epKajay.

JlabopaTopHbie omnbIThl. KauecTBeHHbIE peakuuu Ha anbjaeruabl. OKHUCIEeHHE cnupra B
anbaerun. [lomyuenue u cBoiicTBa KapOOHOBBIX KHCIIOT.

Kapbonosvie kucriomor. CTpoeHre MOJNEKYII KapOOHOBBIX KHCIOT M KapOOKCHIBHOW TPYIIIIHI.
Knaccudukanus u HOMEHKIaTypa KapOOHOBBIX KUCIOT. Du3nuecKkue CBOWCTBA KapOOHOBBIX
KACIOT ¥ WX 3aBHCHMOCTH OT CTpPOCHHUS MoJieKyld. KapOOHOBBIE KHCIOTBI B MPUPOJE.
buonoruueckas ponb KapOOHOBBIX KUCIOT. O0IIKE CBOWCTBA HEOPTaHUYECKUX M OPraHUYEeCKUX
KHUCIIOT (B3aMMOJIEICTBHE C METAJUIAMU, OKCUJAMH METAJIIOB, OCHOBAHUSAMHU, COJIAMU). Brusnue
YIJIEBOJIOPOAHOTO pajuKalia Ha CHIIy KapOOHOBOW KHCIOTHI. Peakius stepudukanuu, ycnoBus
ee mnposeneHuss. OJHOOCHOBHBIE M MHOI'OOCHOBHBIE, HEIpEleibHble KapOOHOBBIE KHUCIIOTHI.
OTtaenpHbIC MIPEICTABUTENH KUCIIOT.

Cnoorcnvie 3¢pupwvl. CTpoeHUE CIOKHBIX 3(DUPOB, H30MEpHs (MEKKIACCOBasi U «YTIJIEPOJTHOTO
ckernera»). HoMmeHkiatypa cinoxubix 3¢upoB. O6paTUMOCTh peakiuu dTepuPUKAIIHN, THIPOIU3
CJIOKHBIX 3(UpoB. PaBHOBecHe peakiuu: >TepupuKanuu- Tuapoin3a; (pakTopbl BIUSIONINE HA
TUAPOIU3.

Kupet - cnoxHble 3QUphl MHIEpUHAa U KapOOHOBBIX KUCIOT. COCTaB U CTPOEHUE MOJEKYI
xupoB. Knaccudukanus xupoB. OMbUIEHUE )XUPOB, MOTyYeHHE MbUTa. Mbl1a, 00BsSCHEHHE HX
Moromux cBoMcTB. XKupsl B npupone. buonoruueckas ¢ynknus xupos. [lonstue 06 CMC.
OO0bsicHeHre MorIUX cBorcTB Mbl1a 1 CMC.

JdemoncTpaunu. XuMHUYECKME CBOMCTBA YKCYCHOM W MypaBbUHOM KHCIOT. [lomydyeHue
cioxxkHoro s¢upa. Komnekuus macesn.

JlabopaTopHble onbIThI. 1. PactBopuMocTs xupoB. 2. CpaBHeHHe cBOMCTB Mblia 1 CMC.

Monocaxapuowvr. VX xnaccupukanus. [mroko3a, ee (¢uznyecKkue CBOICTBa, CTPOEHHUE
MOJIEKyJibl. PaBHOBeCHs B pacTBOpPE IIFOKO3bl. 3aBUCUMOCTh XMMHUYECKUX CBOMCTB IJIFOKO3bI OT
cTpoeHust MoJieKynbl. Bzaumopeiicteue ¢ runpokcugom menu(ll) mpu komHaTHOU TemriepaType
W HarpeBaHWM, dSTepuduKaims, peakuus «cepeOpsSHOro 3epkaia», THApPUpOBaHUE. Peakiuun
OpO>KEeHHUS TIIIOKO3BI: CIIUPTOBOT0, MOJIOYHOKHCIOro0. ['toko3a B pupoae. buonoruueckas poib
roKo3bl. [IpuMeHeHne TioKo3sl Ha OCHOBE €€ CBOMCTB. (DpyKTO3a Kak M30MEpP IIIHOKO3BI.
CpaBHEHUSI CTPOEHHUS MOJEKYJT M XMUMHYECKUX CBOMCTB TIIIIOKO3bI M (DpYKTO3bl. PpyKTO3a B
IpUpoJie U ee Orooruyeckas poib.

JHucaxapudwvl. Ctpoenue, obmias ¢hopmyra u npeacrasutenn. Caxaposa, 1aKTo3a, MaabTo3a, UX
CTpoeHue U Ouosiornyeckas poib. [uaponus3 aucaxapunoB. [IpoMblluIeHHOE MOTyYeHHE
caxapo3bl U3 MPUPOJHOTO CHIPbSI.

Honucaxapuoevr. OOmas ¢opMmyna M TpeACTaBUTENN: JIEKCTPUHBI MU TJIMKOTEH, Kpaxma,
HeJUToj03a  (CpaBHUTENbHAs —XapakTepucThka). dusmueckue CBOMCTBa MOJUCAXapUIOB.
XUMHYECKUE CBOMCTBA MoyMcaxapuaoB. I uaponus nonucaxapuaoB. KauectBeHHas peakuust Ha
kpaxmai. [lomucaxapuapl B mpupojie, ux Ouonorudeckas poib. [I[pumeHeHne noiaucaxapuioB Ha
OCHOBaHUHU HMX CBOWCTB (BoJokHa). [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHaX. B3ammopelicTBue
LEJUTIONO03bl ¢ HEOPraHUYECKUMH U KapOOHOBBIMH KHCIIOTaMH - 00pa30BaHUE CIOXKHBIX 3(PHUPOB.
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JemoncTpanun. B3aumoneiicteue rmoko3bl ¢ ruapokcugom wmemu(ll) Oe3 HarpeBaHus.
Peakuust «cepeOpstHOrO 3epkaiia» TIIOKO3bl. ['MAponu3 caxaposbl, LEIUIION03bl U Kpaxmala.
Kosnexuus BOJIOKOH.

JlabGoparopubie onbIThl. 1. CBoiCTBa ITIOKO3bI. 2. B3auMoelcTBie kpaxmaiia ¢ HOoJI0M.

3. O0pa3ipl NPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH.

Tema 4. A3orconepxaiue coequHenus. (10 u)

Amunwvl. Onpenenenre amuHoB. Crtpoenue amuHOB. Kiaccudukamms, wusomepus U
HOMEHKJIaTypa aMHUHOB. Anudarndyeckue M apoMaTuueckue amuHbl. AHWIMH. [lomydenue
aMUHOB: aJKWJIMPOBAaHWE aMMHaKa, BOCCTAHOBIICHME HHUTPOCOCIMHEHUN (peakuusi 3UHUHA).
dusnueckue cBoicTBa aMUHOB. XMMHUUYECKUE CBOMCTBA aMUHOB: B3aUMOJICHICTBUE C KUCIOTAMHU
u BoJOM. OCHOBHOCTP aMMHOB. ['OMOJOrMYecKHil psii apoMaTH4YECKMX aMHUHOB. B3aumuoe
BIMSIHHE aTOMOB B MOJIEKyJaX Ha IpUMepe aMMMaka, aJlu(paTHUECKUX U apOMATHYECKHUX
aMUHOB; aHWJIMHA, OEH30J1a U HUTPOOEH3071a.

Amunoxucnomel. COCTaB U CTPOEHHUE MOJIEKYJ aMMHOKHUCIIOT, H30MEpHH. JIBOHCTBEHHOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKMCIIOT U €€ NMpUYMHBI. B3aumozeicTBre aMMHOKHUCIIOT C
OCHOBaHMSAMH, 00pa30BaHUE CIOKHBIX 3(PHUPOB. B3aumozelcTBue aMHUHOKUCIOT C CHJIbHBIMU
kucinotamu.  OOpa3oBaHWE BHYTPHUMOJICKYJISAPHBIX — cojieil. Peaknusi  MmoJMKOHIEHCAUU
AMHHOKHUCIIOT.

benxu - npupoaasie Onononmmepsl. [lentuaHas rpymmna aTOMOB U ENTUAHAS CBS3b. [lenTuap.
benku. IlepBuynas, BTOpUUHas U TPETUYHAS CTPYKTYPhI OEIIKOB. XMMHUECKUE CBOMCTBA OEIIKOB:
ropeHue, JAeHaTypanus, TMIpojau3, KaueCTBEHHbIe peakuuu. buonornueckue QyHKIIMU OEIKOB.
3HadyeHue OenkoB. YeTBepTUUHAs CTPYKTypa OENKOB Kak arperanusi OEIKOBBIX U HEOEIKOBBIX
Mosiekyi. ['mobanbHas npobiema OenkoBoro royojganus u mytu ee pemenus. [lonstue JHK u
PHK. Ilonatme o HykieoTHAE, NUPUMHMIMHOBBIX W IypUHOBBIX OCHOBaHUsAX. llepBuuHasg,
BTOpu4Hass W TpetudHas crpykrypsl JIHK. buonormueckas pons JHK u PHK. I'ennas
UH)XEHEepUs U OMOTEXHOJOTHS.

JemoncTpanum. OnbITHl ¢ METHJIAMUHOM: TopeHue. PacTBopeHue M ocaxaeHue OenKOoB.
Henarypanus 6enxoB. Komnekius «BogokHay.

JlaGopaTopHble onbIThl. 1.0O0pa3iibl CHHTETUYECKHUX BOJIOKOH. 2. CBOICTBA OEIIKOB.

IIpakTnyeckas padora Nel «neHTn(puKaAnusa OPraHu4eCcKUX COCANHEHUID).

Tema 5 . buojiornyecku akTUBHbIE BelecTBa. (6 4)

ITonsarue o BuTamMuHax. Mx knaccudukanus u oboznauenue. [Ipopunakruka aBUTaMUHO30B.

[lonsitTue o (epmMeHTax Kak O OHMOJOTMYECKHX KaTajau3aTopax OelIKOBOW MPHUPOJBI.
Oco0eHHOCTH CTPOEHHs M CBOMCTB. 3HaUCHHE B OMOJIOTUU U NMPUMEHEHHE B MIPOMBIIIICHHOCTH.
Knaccudukanmst pepmertoB. OcCOOEHHOCTH CTPOCHUSI U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U
3¢ (HEeKTUBHOCTD.

[lonsiTve O TrOpMOHax Kak OHOJIOTMYECKHM AaKTUBHBIX  BELIECTBAaX, BBIMOJHSIIOLIINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEAEATEIbHOCTH OPTaHU3MOB.

[lonsiTe o JnekapcTBaX Kak XUMHOTEpaneBTHUECKUX IpernapaTax. ['pynmbl jexapcTs:
cyiab(paMubl, aHTHOMOTUKH, acHHUpUH. be3omacHble crmocoObl MPUMEHEHHs JIEKapCTBEHHBIX
dbopm.

Tema 6. UckyccTBeHHBbIE H CHHTETHYEeCKHE NOJUMepbl. (7 1)

[Homumepsl. TlonuMmepHbie BellecTBa W MaTepHalibl Ha WX ocHoBe. [lmactmaccel. BoiokHna.
[Tonydyenue amneratrHoro BoJOKHA. Bucko3za. MenHo-amMuadHoe BOJIOKHO. CHHTETHYECKHE
opranuyeckue coenuHeHus. IIpuponneie. VCKyCCTBEHHBIE U CHHTETUYECKUE IIOJIUMEPBL.
Oco0eHHOCThP HMX CTpPOCHHMS © cBoicTBa. Knaccudukamuss CHHTETHYECKHX  BOJIOKOH.
CuHTreTndeckue Kaydyyku. TepMOpeakTUBHBIE U TEPMOIUIACTUYHBIE TOJIUMEPHI.
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IIpakTnueckas padora Ne 2. «PacnozHaBaHHMe IJIACTMACC U BOJTOKOHY.

IHoBTOpenue (4 4)

Teopus cTpoeHUs OpraHUYECKUX COCIUHEHUN. YTiieBoaopoasl. Kucinopon- u azorcoaepxamye
coeauHeHus. ['eHeTnUecKas CBsI3b MEXKAY KJ1accaMH OPraHUYECKUX COCIMHEHHH.

TemaTnueckoe IJIAHUPOBAHUE

Ne Hara Ha3zBanue pasneina, TeMbl YpOKOB Kou- [udpossie [Ipumeuanue
/i BO (oOpazoBarenbHbIE
miaH | gakt Y4acoB | ) pecypchl IIEHTpa
«Touka pocta»
Beenenue . 1 https://educont.ru/-
Karajaor
uudpoBoro
00pa3oBaTeNbLHOTO
KOHTCHTA.
1 [IpeameT opraHMYecKON XUMHH. 1
Wuctpykrax mo 1/6.
Tema 1. Teopusi cTpoeHust 5 https://educont.ru/-
OpPraHuYecKuX coeTHHEeHMIA. KaTaJjior
1 GpoBoOro
00pa3zoBaTenbHOTO
KOHTEHTA.
2 OcHoBHbI€ NOJ0XKeHUS Teopun A. M. 1
byrneposa.
3 BanenTHOCTS. 1
4 N3omepuns. 1
5 Pemienue pacueTHbIxX 3a1a4. 1
6 KoHTpo1pHO0-0000MaI0TH YPOK 110 1
TeMe «Teopusi CTpOEHUS] OPTaHUYECKUX
COEJIMHEHUI.
Tema 2. YriieBoaopoas! . 16 | https://educont.ru/-
KaTaJyior
1 GpoBoro
00pazoBaTeIbHOTO
KOHTEHTA.
7 [Ipupoansiit ra3. CTpoeHre aJKaHOB. 1
8 CBoiicTBa aJIKaHOB. 1
9 Pemrenue 3ama4 u ynpaxHeHHH IO TeMe 1
«AJIKaHBI.
10 AJIKEHBI. 1
11 OTHJIEH. 1
12 Pemenue 3ana4 u ynpaxxHeHuil 1o Teme 1
«AJIKEHBI.
13 AJKagueHsl. 1
14 Kayuayxk. 1
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15 AJIKUHBI. 1
16 CBolicTBa QJIKMHOB. 1
17 Pemenue 3amay u ynpaxHeHU 10 TEMeE 1
«AJIKUHBIY.
18 Apensl. benzo. 1
19 HedTb 1 ciocoOsI ee nepepaboTKH. 1
20 Pemenue 3amay u ynpaxHeHUM 10 TEMeE 1
«YTIJIEBOLOPOABIY.
21 O06o061maromuii ypok 1mo Teme 1
«YTIEBOJOPOIBDY.
22 KontponsHas padora Nel mo reme 1
«YTIEBOJOPOIBDY.
Tema 3. Kuciiopoaconep:xaume 19 | https://educont.ru/-
COeIMHEHHS . KaTaJior
uudpoBoro
00pa30BaTeILHOTO
KOHTEHTA.
23 CrnupTsl. 1
24 CBolicTBa CIUPTOB. 1
25 [IpeacraBuTenn CIUPTOB. 1
26 Pemrenue 3a1a4 u ynpaxHeHHH TI0 TEMe 1
«CrupThI».
27 Kamennslii yrons. @eHor. 1
28 AJBIETUIBI M KETOHBI. 1
29 CBoiicTBa aJIbJIETUIOB M KETOHOB. 1
30 KapOoHOBBIE KHCIIOTHI. 1
31 CBoiicTBa KapOOHOBBIX KHCJIOT. 1
32 CrnoxHbIe YOUpEL. 1
33 XKupsr. 1
34 Mpbuia. 1
35 VYrnesonsl. [roko3a. 1
36 Jucaxapupl. 1
37 [MToymcaxapusl. 1
38 I'enernueckas CBA3b MEXKAY KJacCaMH 1
OPraHNYeCKUX COCTMHEHUMU.
39 Pemenue 3anay u ynpaxxHeHuil 1o TemMe 1
«Kucnopozacoaepxaime coeIuHEHS.
40 O0o061aromui ypok 1mo TemMe 1
«Kucnopozacoaepkaiiye coeauHEHHs.
41 KonTponbnas padota Ne2 o teme 1
«wKucnoponconepxarue
COCIMHEHUS.
Tema 4. A3oTconep:kamue 10 | https://educont.ru/-
CoOeIMHEeHHs. KaTaJyior
1 GpoBoro
00pazoBaTeIbHOTO
KOHTEHTA.
42 AMUHBI. AHUJIVH. 1
43 AMHUHOKHUCIIOTHI. 1
44 CBolicTBa aMHUHOKHCIIOT. 1
45 benku. 1
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46- @OyHKIUHU OENKOB. 2
47
48 HyxiienHoBbIE KUCITOTHI. 1
49 IIpakTnueckas padora Nel 1
«AnenTuduranmnsi OpraHudecKux
COeIMHEHUI».
50 O6o0maromuii ypok 1mo Teme 1
«A30TCO/IEpIKALUE COSTUHEHUSD.
51 KontponbHas padota Ne3 no teme 1
«A30TCO/IEpIKALUE COSTUHEHUSD.
Tema 5. BruoJIorn4ecKn aKTHBHbIE 6 https://educont.ru/-
OpraHuveckKue coeJUHEHNs. KaTaJjior
nudpoBoro
00pa3zoBaTenbHOTO
KOHTCHTA.
52 DEepMEHTHI. 1
53 BuramMuHsI. 1
54 I'opMOHBI. 1
95- JlexapcTaa. 2
56
S7 O06o0mmaromnuii ypok 1o teme 1
«buosornyeckn akTUBHBIC
OpPTraHUYECKUE COCTUHEHHSI.
Tema 6. UckyccTBeHHBIE H 2 https://educont.ru/-
CHHTEeTHYeCKHe MOJTUMEpPHI . KaTaJjor
1 GpoBoro
00pa3zoBaTenIbHOTO
KOHTEHTA.
58 [Tomy4yeHne NCKYCCTBEHHBIX 1
MIOJIUMEPOB.
59 HckyccTBEHHBIE BOJIOKHA. 1
60- CuHTeTHYEeCKHE TIOTMMEPHI. 2
61
62 IIpakTnueckas padora Ne2 1
«Pacno3HaBaHue IJ1aCTMACC U
BOJIOKOHY.
63 Oo6o0maromuil ypok o TeMam « 1
Bronornveckn akTHBHBIE
OpPraHUYECKUe COCTUHEHUSD , «
HckyccTBEHHBIE M CHHTETHIECKHE
TIOJIUMEPBDY.
64 KonTponbHas padota Ne4 1mo Temam « 1
buonoruvecku akTHUBHBIE
OpPTaHUYECKUE COCTUHEHHSD , «
HckyccTBEHHBIE U CHHTETHYECKHE
TTOJTUMEPBDY..
IToBTOpeEHue . 4
65 Teopust cTpoeHUsT OpraHNYECKUX 1
COCIMHECHUM.
66 VYTI1eBOIOPOIBI. 1
67 Kucnopon- u azorconepxariiue 1
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COEIUHEHHUS.

68

I'eneTtnueckas CBA3b MCXKY KilacCaMu
OpPraHn4€CKUuX COG,Z[PIHCHPIﬁ.

Kontpoabubix pador — 4

IIpakTHyeckux pador - 2
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