


IIOSACHUTEABHASA 3AITHCKA

Paboyasa mporpamMma IIo XHMHU COCTaBA€HA Ha OCHOBe [IporpaMMmbl cpemHero o6Inero obpaszoBaHHS [0 XUMHUU
(bazoBBIM ypoBeHB) U ImporpaMMbl Kypca xuMmuu nagd 10-11 kaaccoB o001mieoo0pa3oBaTeAbHBIX yupexXAeHUM ( 0a30BbIM
ypoBenb) O.C.'abpueasdgHa.

Paboyasa mmporpamma IpenHa3zHadeHa JAs u3ydeHud xuMuu B 10 Kaacce cpemHed o011ieo6pa3oBaTeABHOM IHIKOABI IIO
yueOHuKy O.C.l'abpueasn. Xumwma. 10 Kaacc. BazoBreiii ypoBeHb: yueb. [asg o0imieoOpas3oBaTeAbHBIX yupeknaeHuut [
O.C.'abpueasH. — 2-e uaa., crepeorun. — M.: [poda, 2014. YueOGHUK cooTBeTCTBYyeT PemepasbHOMY TOCYAapCTBEHHOMY
obpaszoBaTeAbHOMY CTaHIApPTy CEAHEro (IIoAHOTO) ofmiero obpasoBaHHS M peaAu3yeT  aBTOpcKyio mporpammy O.C.
Fabpueasgna. YueOHHUK omobpeH PAO u PAH, BraioueHn B denepasbHbIH IepedeHb YYeOHUKOB, PEKOMEHIOBAaHHBIX
MunucrepcTBoM o0pa3oBaHUd U HayKu Poccuiicko#t denepalii K HCIOAB30BAaHUIO B 00pa3oBaTeAbHOM IIPOIlECCE B
00111e00pa30BaTEABHBIX VIPEKICHUSIX.

[To3HaBaTeAbHaAs AESITEABHOCTH IIPU H3yYEHUU Kypca XMMHH Ha 0a30BOM YpPOBHE UTpaeT BEAYIIYIO POAb B Pa3BUTHU
OCHOBHBIX BHIOB Y4€OHOH [OEATEABHOCTH CTapIIEKAACCHHKOB: BAQIETh METOJAaMH HAYYHOTO IMO3HAHUH, IIOAHO M TOYHO
BbIpasKaTh CBOM MBICAHU, XapaKTepHU30BaTh, OOBACHATH, KAACCU(MUIINPOBATb XHUMHUYECKHE OOBEeKThI, paboTaTh B TpYIIIE,
apTYMEHTHUPOBATE CBOIO TOYKY 3PEHHs, HAXOOUTH, HCIIOAB30BATh Pa3AWYHBbIE HUCTOYHHKH HH(pOPMAIIUN U MIPEACTABASITH B
YCTHOU U IIHCBbMEHHOUN pPEYU Pe3yAbTaThl €€ aHaAUu3a.

OmHa w3 3amad oOOydYeHHs B CpegHed IIKoae — OIIpeleAeHHe masbHeMIeill o0pa3oBaTEABPHOH TpPaeKTOPHU U
OTBETCTBEHHOI'O BBIOOpA KHU3HEHHOIO M ITPOPECCHOHAABHOTO IIyTH. [lAd pelleHHs 3Tod 3a1adu CTapLIeKAACCHUKHU IIPH
W3yYEeHUH XUMUU [JOAXKHBI HCIIOAB30BaTh HPUOOPETEHHBIH Ha ypoKax XHUMHH OIIBIT AedTEABHOCTH B IIPO(ECCHOHaAABLHOM
chepe u Ar060H KU3HEHHOU CUTYyallHH.

CoraachHo O6pa3OBaTCABHOMy craggapTy, TAABHBIC IIEAHU CPEOHETO 0611_161"0 O6pa3OBaHI/IH COCTOHAT:.



1) B HPUOOpPETEeHUU 3HAHUH, YMEHHH U CIOCOOOB AESITEABHOCTH, CIIOCOOCTBYIOIIHX (DOPMHPOBAHUIO IIEAOCTHOIO
IIpeACTaBA€HUA O MHUDE;

2) B Pa3BUTHUHU ONbITA Pa3HOOOpa3HOU NedTEeAbHOCTH, CAMOIIO3HAHUA U CaMOOIIPeNeACHHUS;

3) B OCO3HAHHOM BBIOOpE MHAUBUAYaABHOM 00pa3oBaTeAbHON TPAaEeKTOPUU U ITPO(PECCHOHAABHOMN NeSITeABHOCTH.

Boablioii BKAad B AOCTUXKEHHE OTHUX IlleAed cpenHero oOuiero ob6pa3oBaHUA BHOCHUT H3YUYEHHE XHUMHH, KOTOPOE
MIPU3BAHO 00ECIIEYUTh:

1) dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B KOTOPOH CHUCTEMAa XUMHYECKUX 3HAHUU dBAsSETCd eé
BasKHEHIIIUM KOMIIOHEHTOM;

2) pa3BUTHE HWHTEAAEKTYAABHOTO W HPABCTBEHHOTO IIOTEHIaAa CTapII€eKAACCHUKOB, (POPMHpPOBAaHHE Y HUX
9KOAOTHYECKHU I'PaMOTHOTO B yieOHOH 1 ITpodpeCCHOHAABHOM NEeITEeABHOCTH, a TaK¥XKe B OBITY;

3) OCO3HaHHE y CTApPUIEKAACCHHUKOB HEOOXOAUMOCTH B PA3BHTHH XUMHUH U XUMHWYECKOU ITPOMBIIIA€EHHOCTH, KaK
ITPOU3BOIUTEABHOM CHUABI OOIIIECTBA;

4) IIOHUMaHue HeoOXOAMMOCTH 0e30IIacCHOTO oOOpallleHHsS C BeLIeCTBAMH M MaTepHasaMU, HCIIOAB3YEMBIMH B
IpopeCCHOHaABHON U ITOBCEAHEBHOMN KU3HU.

LleaaMH U3y4EeHHUd XUMUU B CPEAHEN IIIKOAE ABAGIOTCH:

1) BHUIAECHHE U INOHHUMAaHHE 3HAYUMOCTH XMMHYECKHX 3HAHUH A9 KaKIOT'0 YAEHA COLIMyMa; YMEHHE OLIEHHUBAaThb
pa3angHble (PaKThI U IBACHUS, CBI3aHHBIE C XUMUYECKHUMH O00BEKTaMHU U IIPOIIECCAMU Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB
U OIIPeNeA€HHOU CHCTEMBI IIeHHOCTeH, (POPMyAHPOBATh 1 000CHOBBIBATH COOCTBEHHOE MHEHUE U yOeKIeHUe;

2) IIOHHMAaHHE POAU XUMHU B COBPEMEHHOM €CTECTBEHHO-HAY4YHON KapTHHE MHpPa U HCIIOAB30BaHNE XHUMHYECKHUX
3HAHUH [IAS OOBSICHEHHSI OOBEKTOB M IIPOIIECCOB OKPYKAIOIIEH AeHCTBUTEABHOCTH — IPUPOIHOM, COIIMAABHOM, KyABTYPHOH,

TEXHUYECKOUN Cpepbl;



3) dopMHpOBaHUE Y CTapLIEKAACCHUKOB MPHU H3Y4YEHHUHM XUMHUU ONbITA IIO3HAHHUSA U CaMOIIO3HAHHS C IIOMOIIIBIO
KAIOYEBBIX KOMIIETEHTHOCTEMN (KAIOYEBBIX HAaBBIKOB), KOTOPbIE HMEIOT YHHBEPCAABHOE 3HA4YE€HHE A PA3AUYHBIX BUI0B
OedTeAbHOCTH, — IIOMCKa, aHaAu3a u 00paboTkKu HWHGOPMAIINN, H3TOTOBAEHHE HWH(MPOPMAIIMOHHOIO IIPOAYKTA U €ro
IIpe3eHTallN, IPUHSTUS PeIleHnH, , KOMMYHUKATUBHBIX HaBBIKOB, 0e30I1acHOTO oOpallleHUs C BellecTBaMH, MaTepruasaMH
U IIpolieccaMy B IIOBCEOHEBHOM KU3HU U ITPO(PECCHOHAABHOMN NeSITeABHOCTH.

Cpok peasusaniuu IporpaMmsel — 1 o, Kypc paccyutaH Ha 35 yacoB (1 yac B HEZEAIO).

KoangecTBO KOHTPOABHBIX padoT 3a rofg — 2. KoamdecTBo nmpakTHUdecKux pabot 3a rong — 2.

Y4uebHO-MeTOMUYECKUHE KOMIIAEKT

1. Tabpueagn O.C. Xumusa 10 kaacc. Ba3oBbiii ypoBeHB: VIeOHUK Oasd OOIIe0Opa3oBaTEABHBIX ydpexXaeHui. — M.:
Hpoda, 2014.

2. labpueaan. O.C., dmrykoBa A.B.. Xumus.10 ka. Ba3oBeIil ypoBeHb: MeTonuueckoe rocobue. — M.: [Ipoda, 2014.

3.l'abpueasa O.C. OpraHuyeckasi XMUMHsI B TeCTaxX, 3aaadax, yrnpaxkHeHuax.10 Kaacc: yuedHoe mocobue.- M.: [Ipoda,
2014.

4. TabpueasgH O.C. Xumusa 10 Kaacc: KOHTPOABHBIE U IPOBEPOYHBbIe paboThl K yueOHUKy [abpueasra O.C.- M.: [Ipoda,
2013.

OAeKTPOHHEBIE 00pa30oBaTEeAbHbIE PECYPCHI

1. EnmHasa KoaAeKIUs IIUPPOBBIX 00pa3oBaTeAbHBIX pecypcoB: http://school-collection.edu.ru/.

2. ®enepasbHBIN IIEHTP 9AEKTPOHHBIX 00pa3oBaTeAbHBIX pecypcoB: http://fcior.edu.ru/. Yuebnuk: «Xumus. 10raacc.
Ba30BbIil ypoBeHBb»: YUeOHHK aad obieoOpasoBaTeabHbIX yupexaeHuit. O.C.'abpueasH. — M.: Apoda, 2009-2014 -210 c;

YuebHHUK uMmeeT rpud «JomymieHo MuHHCcTepCcTBOM 0oOpa3oBaHUs U HayKu Poccutickoii Peneparmm.


http://school-collection.edu.ru/

IIanaHHpYyeMBIE PE3YABTAThI OCBOEHHSI Y4€0OHOro npeamMmeTa

ANMYHOCTHBIE PE3YVABTATHI O0VYEeHUA

OOyuyeHue XUMUU B CpenHed IIKoae Ha 06a30BOM ypoOBHE II0 [AaHHOMY KypPCy CIIOCOOCTBYET [IOCTHIKEHUIO
00yYaroMMUCH CAEAYIOIINX AMYHOCTHBIX PE3YABTATOB:

1) YyBCTBa TOPZOCTU 3a POCCHUHCKYI0 XMMHYECKYI0 HAyKy M OCO3HAaHMHE POCCHHCKOM rpaskKJaHCKOH UAEHTHUYHOCTH
— B IIEHHOCTHO-OPHUEHTAIIMOHHOHN cepe;

2) 0CO3HaBaTh HEOOXOOMMOCTH CBOEH II03HABATEABHOH [JEeATEABHOCTH M yYMEHHEe VIPaBAATH €10, TOTOBHOCTH U
CIIOCOOHOCTE K caM00Opa30BaHHUIO Ha MNPOTSIKEHUN BCEY KHW3HH; IOHMMAaHHE Ba’KHOCTHU HEIPEPBIBHOIO 00pa3oBaHUA KaK
dakTOpy yCHEenrHod mpoPeCCHOHAARHOH U OOIIEeCTBEHHON [OeATEeAbHOCTH; — B II03HABATEABHOH (KOTHHUTHBHOMH,
HHTEAAEKTYaAbHOH) cdepe

3) TFOTOBHOCTE K OCO3HAHHOMY BBIOODPY HaabHelIell oOpa3zoBaTeAbHON TPAEeKTOPHUH HAU Cephl ITPodPeCcCHOHaABHOMU
[edTEeABHOCTH — B TPYA0BOM cdepe;

4) HEIPUATHE BpPEOHBIX IIPUBBIYEK (KypPEeHHs, YIOTPeOAEHHS aAKOTOAS U HapKOTHUKOB) Ha OCHOBE 3HAHUI O
TOKCHYECKOM M HAPKOTHYECKOM JIEHCTBUU BEILIECTB — B cpepe 300poBbecOepeskeHNus 1 6e30acHoro odopasa KHU3HHU;

MeTtanpeaMeTHBIMH pe3yAbTaTaMH OCBOEHUS BBIIIyCKHUKaMH CPEAHEN IITKOABI Kypca XUMUU SIBAFIOTCSH:

1) HCIIOAB30BaHUE OCHOBHBIX METONOB IMO3HAHUA (OIIpeNeA€HHE HCTOYHHKOB y4eOHOM M Hay4yHOM HWH(OpMAaIlUH,
IIOAyYeHHEe OToM wuH(popManuu, e€ aHaAu3, U YMO3aKAIOUEHHS Ha €ero OCHOBE, H3rOTOBAEHHE U IIpe3eHTallus
HMHGMOPMAIIMOHHOT'O IIPOAYKTa; IIPOBEAEHHE SKCIIEPUMEHTA, B TOM YHCA€ U B IIPOIIECCE HCCAENOBATEABCKON NEeSTEeAbHOCTH,
MOZEAMPOBaHNE N3yYaeMbIX 00BEKTOB, HA0AIONEHNE 3a HUMHU, UX U3MepeHue, (pUKcanus pe3yAbTaTOB) U UX IPUMEHEHUE JIAS

IIOHMMaHHAd PAa3AMIHBIX CTOPOH Opr}KaIOI_Heﬁ ﬂeﬁCTBHTeABHOCTH;



2) BAQJIEHUE OCHOBHBIMU HHTEAAEKTYAaAbHBIMH OIlepallusaM{ (aHaAM3 M CHHTE3, CpaBHEHHE M CHCTeMaTHu3allud,
oboOmieHre M KOHKpETH3alldd, KAaCCHU(HUKAaIlMsg U IIOMCK AaHaAOI'OB, BBIIBA€HHE I[IPHYHHHO-CAEICTBEHHBIX CBs3€H,
dopMyAUpPOBKA TUIIOTE3, UX ITPOBEPKA U (POPMYAUPOBKA BBIBOOB);

3) mo3HaHUe OOBEKTOB OKPYZKAIOIIETO MHpa B ITAAHE BOCXOXKIEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT obIiero
4yepes3 YacTHOE K €IUHUYHOMY);

4) CIIOCOOHOCTH BBIZIBUTATH UIEH U HAXOAUTDH CPECTBA, HEOOXOOUMBIE JIAS UX NJOCTUKEHUS,;

5) yMeHHEe (QOPMYAHPOBATh IIEAM U OIPEAEASITh 3aJadl B CBOEH II03HABATEABHOM [OE€ATEABHOCTH, OIIPENEAdThb
CpencTBa OA9 JOCTUXKEHUS 1leA€l U pelleHUs 3a1ad;

0) OIIpeNeASITh Pa3HOOOpa3HbIe HCTOYHUKH IIOAYYEHHS HEOOXOAUMON XUMHYECKOM HH(OPMAIIUH, yCTAHOBAEHHE
COOTBETCTBUS COAEPKaAHUSA U (POPMBI IIPEACTAaBACHHUI NH(POPMAIIMOHHOTIO ITPOAYKTA ayIUTOPHUH;

7) YyMEHHE IIPOAYKTUBHO OOIIATBbCS U B3aUMOAEHCTBOBATH B IIPOIIECCE COBMECTHOH MOESITEABHOCTH, YYUTHIBATH
IIO3UIIUU APYTUX YYaCTHUKOB AEeSITEABHOCTH, 9(p(PEKTUBHO paspeniaTh KOHQPAUKTHI;

8) FOTOBHOCThF K KOMMYHHUKAIUU (IPEACTABAATE PE3yAbTAThl COOCTBEHHOI II03HABATEABHON MOEeATEABHOCTH,
CABIIIIATH U CAYIIIATH OMIIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO TO3UIIHIO);

9) YMEHHE HCIIOAB30BaTh CpPEeACTBa HH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHoaoruit (masee — UKT) B
PEIIeHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3aIIMOHHBIX 33/a4 C COOAIOAeHHEeM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU
0e30macHOCTH, TUTHEHbBI, PECYPCOCOepesKeHUsI, IPABOBBIX U 3TUYECKHUX HOPM, HOPM HH(OPMAIIOHHOM 6€30I1aCHOCTH;

10) BaageHHE SA3BIKOBBIMU CPEACTBAMH, B TOM YHCAE€ U I3BIKOM XHMHH — YMEHHE SICHO, AOTUYHO U TOYHO H3AaraTth
CBOIO TOYKY 3pE€HHUsI, HCIIOAb30BaTh afleKBaTHbIE€ S3BIKOBBIE CPEACTBA, B TOM YHCA€ U CHMBOABHBIE (XMMHUYECKHE 3HAKH,
dhopMyABI U YpaBHEHUS]).

[IpeniMeTHBIMH pe3yAbTaTaMH H3ydeHHs XUMUU Ha 06a30BOM ypoBHE Ha CTYIIEHU CpemHero obIero obpa3oBaHUSA

ABAAIOTCA CACAYIOIIME PE3YABTATEI.



L. B no3naBaTearHOH cepe:

1. 3HaHUE (IOHUMAaHHWe) TEPMHHOB, OCHOBHBIX 3aKOHOB U BaKHEUIIHUX TEOPUH Kypca OpPraHHYEeCKOH U o0mieH
XUMUU;
2. yMeHHe HabAloaaTh, OIMUCHIBATh, PUKCUPOBATh Pe3yAbTaThbl U AEeAATh BBIBOABI HA OCHOBE AEMOHCTPAIIMOHHBIX U

CaMOCTOSITEABHO IIPOBENEHHBIX SKCIIEPUMEHTOB, UCIIOAB3YS JAS 3TOTO POAHOM (PYCCKUM MAM MHOM) 93bIK U SI3bIK XUMUH;

3. YyMEHHE KAaCCH(UIIMPOBATH XUMHUYECKHE OAEMEHTBI, IIPOCTBHIE BEIIECTBA, HEOPraHWYECKHE N OpraHuYecKHe
COEIMHEHUSI, XUMUYECKHE IIPOIIECCHI;

4. YyMEHHEe XapaKTepH30BaTh O0IlFe CBOHCTBA, MOAYYEHHE U IPUMEHEHHE M3YYEeHHBIX KAACChl HEOPraHUYEeCKUX U

OpraHHU4YECKHUX BEIIECTB U UX BasKHEUIITUX HpeﬂCTaBHTeAeﬁ;

S. OIINCBIBATh KOHKPETHBIE XHWMHYECKHE pPEaKIIH, YCAOBHUA HX IIPOBEACHHUA H YIIPABACHHUA XHMHUYECKHMH
IIpoeccaMu,
6. YMEHHUE ITPOBOOAUTH CaMOCTOITEABHBIM XHUMUYECKHH SKCIIEPUMEHT H Ha6AIOILaTB ﬂeMOHCTpaHHOHHBIﬁ

9KCIIEPUMEHT, (PUKCHUPOBATh PE3YABTATHI U AE€AATh BBIBOABI U 3aKAIOYEHHUS I10 PE3yAbTATAM;

7. IIPOTHO3UPOBATh CBOMCTBA HEHW3YYEHHBIX BEIIECTB I10 aHAAOTUU CO CBOMCTBaAMH H3y4YEHHBIX Ha OCHOBE 3HAHHS
XUMHYECKHX 3aKOHOMEPHOCTEH;

8. OIIPENEAITh HCTOYHHKHU XHUMHYECKOH HWHGOPMAIUH, IIOAy4YaTh €€, [IPOBOAWUTH aHaAu3, H3TOTaBAUBATH
HMHGPOPMAIIMOHHBIN IPOAYKT U IPEACTABAITE €T0;

9. YMEThb IIOAB30BATBHCH O00s3aTEABHBIMH CIIPABOYHBIMH MaTepuasaMiu: [leprogudecKoil CHCTEMOH XHUMHYECKHX
anemeHTOB [l. M. MeHneaeeBa, Tabaunedl pacTBOPUMOCTH, SAEKTPOXMMHYECKHUM PAOOM HAIIPSKEHUH METaAAOB, PSIOM
9AEKTPOOTPULIATEABHOCTH — A XapPaKTEPUCTUKH CTPOEHHs, COCTaBa M CBOWCTB aTOMOB XUMHUYECKUX 3AeMeHTOB [—IV

IIEPUOOAOB U O6pa3OBaHHBIX HUMHU ITPOCTBIX U CAOZKHBIX BEIIIECTB,



10. yCcTaHOBAEHHE 3aBHCHMOCTH CBOMCTB M IIPUMEHEHHd BaKHEHIIINX OPraHUYECKUX COEAWHEHHH OT UuX
XUMHYECKOTO CTPOEHUSI, B TOM YHCAE€ U OOYCAOBAEHHBIX XapaKTEpPOM 3TOTO CTPOEHUS (IIPedeAbHBIM HAU HEIIPeNeAbHBIM) U
HaAn4yueM (PyHKIIMOHAABHBIX I'PYIII;

11. MomeaMpOBaHHE MOAEKYA HEOPTAHUYECKHX U OPTaHUYECKHX BEIIECTB;

12. 1nIoHMMaHHe XUMHYECKOM KapTHHBI MHUpa KaK HEOTHEMAEMOH 4aCTH LIEAOCTHOH Hay4YHOM KapTHHBI MUpa.

II. B nieHHOCTHO-OpHEHTAIIMOHHOH cdepe — popMUPOBaHNE COOCTBEHHON MO3UIINHU ITPU OIIEHKE ITOCAEACTBUI AL
OKpYyzKaroIlleH cpeapl NedTeABHOCTH YeAOBEeKa, CBSI3aHHON C IIPOU3BOICTBOM U IIePepabOTKON XUMUYECKUX ITPOAYKTOB;

III. B TpymoBoi#i cdepe — IIpoBeAeHHE XUMHYECKOTO SKCIIEPUMEHTAa; Pa3BUTHE HAaBBIKOB Y4YeOHOM, IIPOEKTHO-
HCCAEOBATEABCKON U TBOPYECKOH AE€ATEABPHOCTH IIPHU BBIIIOAHEHUH UHAWUBUAYAABHOIO IIPOEKTA I10 XUMHUH;

IV. B cdepe 3mopoBoro obpaza KH3HH — COOAIO[EHHE IIpaBHA 0e30IIacHOro oOpallleHHd C BellecTBaMHU,
MaTepHasaMy; OKa3aHHE IIEPBOM IIOMOIIM IIPH OTPABACHHAX, OXKOTaxX U TpaBMaxX, IIOAYYEHHBIX B PE3yAbTaTe HapPYIIEHHS

IIPaBUA TEXHUKH 0€30IIaCHOCTU IIpHU paboTe ¢ BelecTBaMU U AabopaTopHBIM 000pyI0BaHUEM.

COOEPXAHHE ITPOI'PAMMBI YYEBHOT'O KYPCA

Teopust cmpoenHust opzaHuueckux coeduHeHuii A. M. Bymnepoea. IIpeOmem opzaHuuecKou Xumuu.
Opearuueckue egeuwjecmsea: npupooHwvle, uUcKYyccmeeHHble u cuHmemuueckue. OcobeHHocmu cocmasa U CMpPoeHust
opeaHuueckux sewgecms. Bumanusm u ezo kpax. ITonsimue o6 yanegodopooax.

OCHOBHBIE NOAOXKEHHS TEOPHH XHMHYECKOro crpoeHHss ByraepoBa. BaaeHTHOCTb. CTPYKTYpHBIE (DOPMYABI —
IIOAHBIE U coKpall€HHbIe. [IpocThle (OQUHaApPHBIE) U KpaTHBIE (IBOWHBIE U TPOMHBIE) CBaA3U. M3oMeprl 1 usomepusa. BaaumHoe
BAUSIHHE aTOMOB B MOAEKYAE.

,ZIeMOHcmpag,uu. HCKOTOpBIe O6H_[I/Ie XUMHUYECKHE CBOMCTBA OpraHU4Y€CKHX BE€IIECTB: HX TOpPEHHE, IIAABACHHE U



obyrauBaHue. Mozeau (11apocrepkHeBble U 00BbEMHBIE) MOAEKYA OPTaHUYECKHUX COeUHEHUN pa3HbIX KaaccoB. OnpeneseHre
3A€MEHTHOI'0 COCTaBa OPraHUYECKUX COENUHEHUMH.

AabopamopHruble onbimul. I3roToBAEHIE MOZEAEH OPTaHUYECKHUX COETUHEHHUH.

YraeBomopoAasl H HX NPHPOAHBIE HCTOYHHKH

IIpeneabpHble yraeBozmopoabl. AAKaHbI. OrmpeneseHue. ['OMOAOTHYECKHH PS4 aAKaHOB M €ro obOmas ¢opmyaa.
CrpykTypHasa u3omepud yraeponHo¥ nenu. Pagmkasel. HomeHKaaTypa askaHOB. XMMHUYECKHE CBOMCTBa aAKaQHOB: TOPEHUE,
peaKIuy 3aMeIIeHNd (FaAOT€HHPOBaHHUE), peaKIlud pa3A0KeHHd MeTaHa, Peaklus AeTHAPUPOBaHUs 9TaHa.

HenpeaeabHble yraeBozmopoabl. AAKeHBI. OTHAE€H. ['omoaormueckuii paa askeHoB. Homenkaatypa. CTpyKTypHad
n3omepusa. [IpoMbIIIIA€EHHOE ITOAYYE€HHE aAKEHOB: KPEKHUHI U AETHAPHUPOBAHHE asKaHOB. Peakniud aervapaTaliid 3TaHOAA,
KaK AalOpaTOpHBIM CIOCOO IIOAYYEHHS OTHAEHA. Peakniyu npucoenyvHeHud: THUApaTallysg, TUAPOTAAOT€HHPOBAaHUE,
raAOreHHpOBaHHEe, IoauMepusanuu. IlpaBuao MapkoBHHKOBa. OKHCA€HHE aAKeHOB. KadecTBEeHHbIE peakIUH Ha
HEIIPEAEABHBIE YTAEBOAOPOABI.

Aaxkanuensl. Kayuyku. Homenkaatypa. ConpsizkéHHbIe queHbl. Byraauen- 1,3, u3omnpeH. Peakiiusa AebeneBa. Peakiiymn
IIPUCOENUHEHHUsT aAKaaueHoB. Kaydyku: HaTypaAbHBIH, CHHTeTHYeCKHe (0yTaareHOBBIH, H30IPEHOBLIH). Byakanuzamusa
Kaydyka. PesnHa. O00HUT.

AaxuHbI. O0Iag XapaKTEePUCTHKA ToMoAorudeckoro pana. CrocoObl oOpa3oBaHUsS HA3BaHUU aAKMHOB. XUMHUYECKHE
CBOMCTBa alleTHAE€HA: TOPEHUE, PEeaKIUU IIPUCOEAUHEHH: THAPOTaAOTeHHPOBaHNUe, TaAOT€HHIPOBaHUe, THAPaTAIS (peaKIUs
KyuepoBa), — ero noaydeHue U IpUMeHEHUE. BUHUAXAOPUA U €T0 IIOAUMEPHU3AllNd B IIOAUXAOPBUHUA.

Apenbl. beH30A, Kak IIPEACTABUTEAb APOMATHYECKUX yraeBomopoaoB. CTpoeHHE €ero MOAEKYyAbl U CBOMCTBA
dus3ryecKrue U XUMHYECKHE CBOMCTBA: TOpPEHUE, PEaKIIUH 3aMeIleHHud — raAOreHHpoBaHHe, HUTpoBaHHe. [loaydyeHue u

IpuMeHeHHe 6eH30Aa.



IIpupoaHbIi H NIOMyTHBIA ra3pl. CocTaB NOPUPOAHOrO Trasa. Ero HaxoXaeHHWe B Opupoge. IlIpeumyliecTBa
IIPUPOAHOTO Ta3za KaK ToNAMBa. XUMHUYecKad IiepepaboTKa MIPHUPOAHOTO Trasa: KOHBepcusi, nupoani. CHHTE3-Ta3 U €ro
IIpUMEHEHUE.

[TomyTHBIe raspl, X cocraB. [lepepaboTKa MIOMNyTHOTO Tra3a Ha (pakKIUN: CyxXol ras, IIpolaH-OyTaHoBasg CMeECh,
ra3oBbIi OEH3UH.

HedpTr H cmocobbr eé mepepaboTku. CocraB HedpTu U €€ mepepaboTKa: IIEPETOHKA, KPEKUHT, PU(POPMUHT.
HedrenponykTs! u ux noaydenue. [IoHsaTre o0 oKTaHOBOM 4yucAe. XUMHYECKHUE CIIOCOOBI ITOBBIIIIEHHUI KadecTBa OeH3NHA.

KaMeHHBIH yroab H ero mepepaborka. KokcoBaHue KaMEHHOIO YTAS M €ro IIPOAYKTBHI: KOKCOBBIH ra3, aMMHadyHAas
BO/la, KaMEHHOYTOABHAsi CMoOAa, KOKC. [asmdpuranus KamMeHHOro yras.Jemoncmpauyuu. TopeHue [OpeneAbHBIX U
HEIIPEAEABHBIX YIrA€BOAOPOMAOB: METaHa, 3TaHa, alleTuaeHa. KadecTBEHHBIE peaKIMM Ha HENPEAEAbHBIE YTA€BOAOPOBI:
obecliBeYBaHNE 3THACHOM U alleTHAECHOM PACTBOPOB IIepMaHTaHaTa Kaausa U OpoMHOM Boawl. OTHoIlleHHe OeH30Aa K 3THM
OKHCAUTEAsIM. [lermapaTaiiida 3TaHosa. ['mapoan3 kapbOupa kaabliud. Koasekimu «Hedth m HedrenmpoaykTel», «KamMeHHBIH
YTOAB U IIPOAYKTEHI €ro nmepepadoTkmy, «Kayuykm». Kapra rmoae3HbIx uckonaemboix Po.

Aabopamopnule onbimul. OGHaPYKEHNE MPOAYKTOB rOpeHus cBeuu. MccaemoBaHue CBOHMCTB KaydyKOB.

Kucaopon- H azoTcozepkalliHe OpraHHYeCKHe COeAHHEHHS

OaHoaToMHBIe CIHPTHI. OnpeaesceHUe. PyHKIIMOHAaABHAS THAPOKCHABHAS IpyIIia. [oMoAOTHYeCKUH pad IIPEeAEeAbBHBIX
ONHOATOMHBIX CIUPTOB. M3oMmepud MNoAoKeHHd (PYHKIIMOHaABHOM rpynnbl. BomopomHada cBa3b. XUMHYECKHE CBOMCTBa
CIIUPTOB. AApfleruHad rpynna. Peakiug arepuuKanuy, CAOXKHbBIE 3(puphl. [IppuMeHeHne ciupToB. [JeficTBHEe METHAOBOTO U
3THAOBOTO CIIMPTOB HA OPraHU3M YE€AOBEKA.

MHoOroaTomMHBI€ CHHPTBI. OTHACHTAMKOAb, KaK IIPEACTABUTEAb ABYXaTOMHBIX U TAWIIEPHH, KaK IIPEACTaBUTEAb
TpEXaTOMHBIX CIHPTOB. KadecTBeHHad peaknud Ha MHOIOATOMHBIE CIHPTBI, UX CBONCTBA, IIOAYYE€HHE H IIPHUMEHEHUE.

[Touarue 06 aHTHU(dpPHU3AX.



PeHoa. CTpoeHue, MOAydYeHHE, CBOMCTBa M NIpHUMeHeHHe (eHoaa. KauyecTBeHHblEe peakIuu Ha (eHoa. BzaumHoe
BAUSHUE aTOMOB B MOAEKYyA€ (peHoAa.

Aapzmeruabl H KeTOHBbI. DopMaablIerua M aleTaABIETHI, KaK I[IPEACTAaBUTEAH AABIETHIO0B, COCTaB HX MOAEKYA.
dyHKIIMOHaAbHAd KapOoHMAbHas rpymra. KauyecTBeHHBIe peaKIUU Ha aabaeruabl. CBoMcTBa, MOAyYEeHHE U IpPHUMEHEHUe
dopMaabzeruia M allerasbaeruga. Peaknuu HOAMKOHAEHcAIIUU OAd (opMmaspneruna. IloHsaTue o KeToHaxX Ha IIpUMepe
aleToHa.

KapOoHOBBEIE KHCAOTBI. ['OMOAOTMYECKMM pSJ IIPEAEABHBIX OJHOOCHOBHBIX KApPOOHOBBIX KHCAOT. JKHpHBIE
KapOOHOBBIE KHCAOTBI. XMMHYECKHE CBOMCTBa KapOOHOBBIX KHCAOT. I[loAydeHMe UM IpHUMeHEeHHE MYypPaBBHHOM M YKCYCHOH
KHCAOT.

Caoxuble 3¢bHupBI. MupbI. Peakiiua srepucdpuranmuu. Caoxubie 3¢oupbl. 2KUpPBI, UX COCTaB U THAPOAU3 (KMCAOTHBIH U
m1eAo9HoOH). Mreina. 'uapupoBaHue KUPOB.

YraeBoamwl. YraeBombl. MoHocaxapuznpl. ['aoko3a Kak aaspmerupgocnupt. Cop6ur. MOAOYHOKHCAOE U CIIHPTOBOE
opoxxenune. Porocunres. [Aucaxapuapl. Caxaposa. [loancaxapuapsl: Kpaxmaa, IIEAAIOAO3A.

AMunbl. AMuHorpynmna. AMHUHBI IpeaeAbHble U apoMaTudeckue. AHUAUH. [loaygyeHme amuHOB. Peakiima 3uHNHAa.
XUMHYECKHE CBOMCTBA U IPUMEHEHHE aMHUHOB.

AMHHOKHCAOTBI. AMUHOKHUCAOTBI, COCTaB HUX MOAEKYA U CBOHCTBa, KaK aM(OTEPHBIX OPraHUYECKHUX COEIHNHEHUH.
FAMIH, Kak IPEeACTaBUTEAb aMHHOKHCAOT. IloAydeHHE IOAHMNIETUOB peakliveld MOoAuKOHAeHcaly. [loHaTrue o menTuaHou
CBA3H.

Beakn. CtpoeHHe MoAeKyAa OEAKOB: IEepBUYHAasl, BTOPUYHAA U TPETHYHas CTPYKTYypbl. KadyecTBeHHbIE peakIMU Ha
0eAKHM, UX TUAPOAU3, AeHATypalus U OHoAOoTHYecKue (PYHKIIHUH.

Ldemoncmpauuu. IloanydeHre aabAeru0B OKHUCAEHUEM CHUPTOB. KayecTBEeHHad peakllid Ha MHOIOAQTOMHBIE CIIUPTHI.

3aBHUCHMOCTH PAaCTBOPHUMOCTH (peHoAa B BoJE OT TeMIepaTypbl. BzauMmoneiicTBrue ¢ 6poMHOE Bogod u xaopunom xeaesa(lIl),



KaK KadyeCTBEHHbIE peaKIuu Ha peHoA. Peakiimu cepebpssHOrO 3epKasa M CO CBEKEIIOAYYeHHBIM ruapokcuaoM menu(ll) mpu
HarpeBaHUHU, KaK Ka4eCTBEHHbBIE PeaKIIuU Ha aabAerunbl. O0pasiibl MypaBbHHOM, YKCYCHOM, TAABMUTUHOBOM U CT€apHUHOBOH
KHUCAOT U HUX PacCTBOPUMOCTBH B BOJ€. AABAETHAHBbIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB TAIOKO3BI B PEAKIIUU C
runpokcunoM meau(ll). UnerTudukaimusa kpaxmasa. KauecTBeHHbIE peaKIIUU Ha OEAKH.

Aabopamopnule onbimsl. CpaBHEHHE CKOPOCTH HCITAPEHUS BOJABI M OTAHOAA. PAaCTBOPHUMOCTH TAHIIEPHHA B BOJE.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCAOTHI. OIpeneseHHE HENPEAEeABHOCTH pPacCTUTEABHOTO Macaa. HWaenTudukaius
KpaxMasa B HEKOTOPBIX MNPOAyKTaxX HNUTaHUd. M3roToBaeHHE KpaxXMaAbHOTO Kaelcrepa. M3roroBaeHue MoaeAedi MOAEKYA
aMHHOB. M3roTroBA€HUE MOOEAN MOAEKYABI TAUITUHA.

ITIpaxkmuueckas paboma. nentudukarius OpraHUIeCKHUX COEIUHEHUH.

OpraHH4YeCcKasi XHMHS H OOLIEeCTBO

BuorexHoaorus. [lepuonbl e€ pa3zButus. Tpu HaTpaBA€HUS OMOTEXHOAOTHH: MeHHAas (AU TeHeTHYeCKas) UHKEHEePHUs;
KAETOYHAasI MH3KEHEPHUsl; OHMoAoTHYeCKass MH3KeHepus. ['eHeTudeckKu MomuduiinpoBaHHble oprann3Mbl (TMO) u TpaHcrenHas
npoaykiga. KnonunpoBanue. MMMoOuAM30BaHHBIE (DEPMEHTHI U UX IIPUMEHEHHE.

IIoaumepsnl. Kaaccudukaiuss mnoauMepoB. HCKycCTBEHHBIE IIOAUMEPBI: IIEAAYAOH[, alleTaTHBIM IIEAK, BHCKO3a,
earnodaH.

CHHTeTHYECKHEe MNOoAHMepHhI. [loanmMepu3allud ¥ [TOAUKOHIEHCAIIHsS, KaK CIIOCOOBI IIOAyYEHHUS ITOAUMEPOB.
CuHTeTH4yecKrne KaydykKu. [loancTupoas, Te(PAOH M MOAMBUHUAXAOPH, KaK IIpeACTaBUTEeAH IaacTmacc. CHHTEeTHYeCKHe
BOAOKHA: KaIIpoOH, HAWAOH, KEBAAP, AQBCaH.

Ademoncmpauuu. KorreKIIMNM KaydyKOB, IIAACTMAacCC, CUHTETHYECKUX BOAOKOH U H3AeAUd u3 HuxXx. depMeHTATHUBHOE
pasAokKeHHe IIePoKCHIa BOAOPOoaa C IIOMOIIBIO KaTara3bl CBEXKEHATEPTHIX MOPKOBH UAU KapTodeAs.

Aabopamopnutle onbimut. O3HAKOMAEHHE C KOAMEKIIUSIMH KAy4yKOB, [TAQCTMACC ¥ BOAOKOH.

ITpaxmuueckas paboma. PacriosHaBaHHUE ITAACTMACC U BOAOKOH.



CpCILCTBa HaTrAdJHOCTHU U KOHTPOAH:

No Tema Koa-BO AP TP O6o011eH1E KP 3auer
4acoB

Tema 1. | [IpeagmeT opranudeckoy xuMuu. Teopus CTpoeHUs 24 - - - - -
opraHu4deckux coenuHeHuit A. M. ByraepoBa

Tema 2. | YraeBomopoabl ¥ UX HPUPOAHBIE HCTOUYHUKHU 124 - 1 1 -

Tema 3 | Kucaopon- u asorcomepskarmiye OpraHHuYecKue 14 g 1 1 1 -
COeUHEHUS

Tema 4 | MIcKyCcCTBE€HHBIE U CHHTETHUYECKHE ITIOAMMEDHI Su - 1 1 - -
Peszeps lu
Hroro: 34 9 2 0 2 0




YMK: Xumus. bazossiit yposens. 10 knacc: yueonuk / O.C. I'abpuensi. - 2-e uzf., crepeotunHoe. — M.: JIpoda, 2020.

peamer: Xumus

Kaacc: 10 (1 g B Heaemto, Bcero 344)

HaTt | Ne Tema ypoka Tun ypoka OcHOBHBIE BHABI HdemMoHCTpallHH AaGoparopusr | O/3
a OcHOBHOE coaepxKaHHE AEeATEeAbBHOCTH € ONBITHI
Tema 1. IpeamMeT opraHu4YecKod XUMHH. TeopHs CTPOEHHS OPraHHYECKHX coeanHeHHH A. M. ByTaeposBa (2 1)
1 | IIlpeamer OpraHuuecKkue BelllecTBa: XapakTepu3oBaTh 0OCOOEHHOCTH [IaaBA€HHE, OOyrAUBaHUE U - §1
OpraHu4ecKod | IpPHUpPOAHBIE, UICKYCCTBEHHbBIE U cocTaBa U CTPOEHUS ropeHHEe OPraHUYeCKUX
XUMUU cuHTeTHdeckre. OCOGEeHHOCTH OpPraHU4YeCKHUX BEILECTB. BeIeCTB. MoeAl MOAEKYA
cocTaBa U CTPOEHUS opraHudeckux | KaaccuduiypoBaTh X Ha OCHOBE | OpPraHHMYECKUX COEAMHEHUH
BEIIECTB. BuTaau3M U ero Kpax. IIPOUCXOXKIEHHUS U IlepepaboTKU. | pasHbIX KAACCOB
[Touarre o6 yraeBomopoaax. ApryMeHTHpPOBaTh (mrapocrepKHEBBIE U
HECOCTOSTEABHOCTh BUTAAU3MA. o6pémHuBble). OnpenescHUe
OnpeneasaTs OTAUYUTEABHBIE 3A€MEHTHOTO COCTaBa
0CODEHHOCTH YTA€BOAOPOIOB. OpPTraHUYEeCKUX COeIUHEHUH.
ITopTpeTsr A. M. ByTaeposa,
1. 4. Bepueanyca, ®. Béaepa
2 | OcHoBHBIE OCHOBHBIE IIOAOXKEHUS TEOPHUHU ®opMyAHupOBaATH OCHOBHBIE ITopTpeTsr A. M. ByTaeposa, HsroroBaeHue | § 2
ITOAOXKEHUST XUMHYECKOT0 cTpoeHud A. M. IIOAOXKEHUY TEOPUU XUMUYECKOTO 9. dpaukaanga, @. A. MozeAeit
TEOPUU ByraepoBa. BaaeHTHOCTE. CTPOEHUA Kekyae. OpTraHUYEeCKHX
XUMHYECKOI'0O CrpykTypHBIe OPMYyABI — IT0AHBEIE | A. M. ByTaepoga. COEIUHEHHUH
cTpoeHUd A. u cokpamniéuusle. [Ipoctrie PazangaTe noHaTus
M. ByraepoBa (omumHapHBIE) U KpaTHBIE (IBOMHBIE | «BAAEHTHOCTB» U «CTENEHb
U TpOMHEBIE) CBsA3U. M30MephI U OKUCAEHUSI».
usoMepud. BsaumMHOe BAUSHUE CocTaBASITE MOAEKYAIPHBIE U
aTOMOB B MOAEKYAE. CTPYKTypHBIE (DOPMYABI.
KaaccudunupoBaTh KOBaA€HTHBIE
CBSI3H II0 KPATHOCTH.
OOBACHATE IBACHUE U30MEPUHU U
B3aMHOE BAUSHUE aTOMOB B
MOAEKYAE
Tema 2. YraeBoAOpOAEI H HX MPHPOAHEIE HCTOYHHKH (12 4.)
3 | Ipupomnsiii u | Cocras mpupogHoro rasa. Ero XapakTepHu30BaTh COCTaB U KapTra noae3HsIx - 83

IIOILy THBIN
rasbl

HaxO0XKJeHUe B [IPHUPOJE.
[IpenMyiiecTBa IIPUPOLHOIO ra3a
Kak TOIIAMBa. XUMHUYecKas
nepepaboTKa IPUPOLHOro rasa:

OCHOBHBI€ HaIIpaBACHUA
r[epepa60TKH 1 HUCIIOAB30BaHHA
IIPUPOAHOrO rasa.

CpaBHI/IBaTB HaXO0XJIECHHUE B

HCKoImaembix PP




KOHBepcusd, mupoanu3. CHHTe3-ra3 u
€ro IIpuMeHeHUe.

[MomyTHEBIE Ta3bl, X COCTAB.
[TepepaboTKa MOIIyTHOTO raza Ha
dpakIuu: Cyxoi ras, IIporaH-
OyTaHoBas CMECh, Ta30BbI¥ GEH3UH.

IPUPOLIE U COCTAB MPUPOTHOTO U
TIOIIyTHBIX Ta30B.
XapakTepu3oBaTh COCTaB U
OCHOBHBIE HaIlpaBAECHUS
nepepaboTKH U UCIIOAB30BAHUS
IOy THOTO ra3a

AAKaHBI. l'omoaormdeckuil psan aAKaHOB U OnpeneasaTbs IPUHAAACKHOCTD l'openune ankaHoOB U3 Ob6uapyxenue | § 3
Ob11ag ero obmrasa popmyasa. CTpyKTypHas | COeAHMHEHHM K arKaHaM Ha pesepByapa ra3zoBoi IPOOYKTOB
XapakKTEePUCTH | U30MEPHI YTACPOTHOH IIEIIH. OCHOBE aHaAHM3a cocTaBa UX 3axxurasku. OTHOILIEHHE TOPEHHUSI CBEYH
Ka Panukaabl. HomeHkaaTypa MOAEKYA. aAKaHOB K OpOMHOI Bozie
AAKaHBI. aAKaHOB. XUMHYECKHE CBONCTBA IaBaTh Ha3BaHUS aAKaHaM II0 pacTBOpy IIepMaHraHaTa §3
XUMHYECKHE aAKaHOB: TOPEHHE, PEAKIINH MEeXKIAYHapOOHON HOMEHKAAQTYpPE. KaAMd.
cBoiicTBa 3aMelleHUs (raAoTeHUpOBaHUeE), XapakTepu3oBaTh COCTaB U
peaxiius pa3AoKeHUd MeTaHa, CBOMCTBa BasKHEUITUX
peaxiius AeTuApHUpOBaHus 3TaHa. IIpeCcTaBUTEAEH aAKaHOB.
HabaArogaTh XUMUYECKUHI
9KCHEePUMEHT C (PUKCHUPOBATH €T0
pe3yabTaThl. Pazan4daTs NoHATHA
«TOMOAOT» U «HU30MEP»
AAKEHBI. OtuaeH. ['omonroTHUeCcKUY psaf, OnpeneAssTe IPUHAOAEKHOCTD lopenue sTraeHa. - §4
OTHACH askeHoB. HomeHkaaTypa. COeNMHEHHUH K aAKEHaM Ha KauecTBeHHBIE peakIIuU Ha
AAKEHBI. CTpyKTypHad U30MEpH4. OCHOBE aHaAM3a cocTaBa HUX OBOMHYIO CBA3b:! §4
XUMHYECKHE [TpoMBIIIIA€EHHOE TOAYIEHHE MOAEKYA. obecriBeunBaHUE 3THUACHOM
CBOMCTBa aAKE€HOB: KPEKHUHT U JaBaTh Ha3BaHUS aAKE€HaM IIO pPacTBOPOB IIEpMaHraHaTa
OETUAPHUPOBAHUE aAKaHOB. MeKIyHapOOHOM HOMEHKAATYpPE. KaAusd U OpOMHOI BOZIEI.
Peakniua geruaparaiiiu 3TaHOAQ, XapakTepHu3oBaTh COCTaB U
KakK AabopaToOpHBIN CII0CcO0 CBOMCTBA BaXKHEUIITNX
IOAyYEeHUS 3THAeHA. Peakinm IIpeICTaBUTEAEH aAKEHOB.
IPHUCOEeOUHEHUS: THApaTaIlusd, HabaromaTe XuMHYeCKHH
THAPOTaAOT€HUPOBAHUE, SKCIIEPUMEHT C (PUKCHPOBATh €TI0
raAOreHHpPOBaHUE, pPe3yABTaTHI
noauMepusanuu. [IpaBuso PazandaThk HOHSTUS «TOMOAOT» U
MapkoBHUKOBa. OKHCAEHHE «30MEP» A AaAKEHOB
asKeHOB. KayecTBeHHbBIE peaKIIUHU
Ha HENPEAEABHBIE YTAEBOLOPOIEI.
AAKaIUEHBI. Homenkaatypa. ConpsaxéHHbIe Koaaeknua «Kaygaykm». HccaenoBanue | § 5
Kayuyku nueHbl. Byraauen-1,3, u3omnpeH. CBOMICTB
Peaxkiiug AebeneBa. Peakiiyuu Kay4IyKOB

IIPUCOECAVHEHNA aAKQAUECHOB.




Kayuyyku: HaTypaabHBIH,
cuHTeTH4YecKHe (0yTaareHOBBIH,
H30IpeHOBhIN). Byakanuzaiyug
Kay4dyka. Pesuna. 960HUT.

9 | AAKUHEIL. Of1Iag xapakTepUCTHKaA OnpeneasaTs IPUHAIAEKHOCTD IToaydyeHue arieTuaeHa §6
ArntetriaeH romoaorudeckoro pgaa. Croco0sbl coenMHEeHHH K aAKMHaM Ha peakiiyei rugpoansa
obpa3oBaHNs Ha3BaHUH aAKHWHOB. OCHOBE aHaAM3a cocTaBa UX Kapbuna Kaaviyga. [opeHue
XUMHYEeCKHE CBOHCTBa alleTHAEHA: | MOAEKYA. aneTHaeHa. KauecTBeHHbIE
ropeHue, peakIiuu JlaBaTh Ha3BaHUA aAKHHAaM II0 peakIuy Ha TPOUHYIO CBS3b!
IIPUCOEIUHEHHU: MeXKAyHapOoAHOM HOMEHKAATYPE. obecliBeYHBaHUE alleTHACHOM
THIpOraAoOreHUpOBaHUe, XapaKTepHu3oBaTh COCTaB, pPacTBOPOB IlepMaHIraHaTa
rasoreHHpoBaHHe, IMHapaTalis CBOMCTBa U IIpUMEHEHUE KaAausg ¥ OpOMHOM BOZBI.
(peakuiua Kydeposa), — ero alleTuAeHa. YCTaHaBAMBATDH
IIoAyYeHUEe U IIPpUMEHEHUE. IPUYNHHO-CAEICTBEHHYIO CBSI3b
Bunuaxaopun u ero MeXKy COCTaBOM, CTPOEHHUEM
IIOAMMEPHU3alINd B IIOAUXAOPBUHUA. | MOAEKYA, CBOHCTBaMU U
IIpUMEHEHUEM alleTHAEHA.
HabaronaTh xuMmydeckuit
SKCIIEPUMEHT C (PUKCHPOBATh €TI0
PE3yABTATEI
PazanyaTh HOHATHUS «TOMOAOT» B
«U30MEP» OAA aAKHHOB
10 | Apensl. Ben3oa | Bensoa, Kak npencraBUTeAD XapakTepu30BaTh COCTaB, HccaemoBaHure CBONUCTB 8§87
apoMaTHYEeCKHX YTAEBOZIOPOI0B. CBOHCTBa U IIpUMeHeHHe 6eH3oaa. | 6eH30Aa C IIOMOIIBIO
CTpoeHMte ero MOAEKYABI 1 YcraHaBAMBaATDH IIPUYHUHHO- OBITOBOTO PACTBOPUTEAS
CBoOlcTBa (PU3UYECKHE U CAE€ICTBEHHYIO CBSI3b MEXKIY «CoABBEHT”
XUMHYECKHE CBOMCTBA: rOpeHue, COCTaBOM, CTPOEHHEM MOAEKYA,
peakIiuy 3aMeleHus — CBOMCTBaMHU U IPUMEHEHHUEM
raAOT€eHHPOBaHUE, HUTPOBaHUE. b6eH3oaa.
[ToayueHme u npuMeHeHHe 6eH30na. | HabaromaTh XUMHYECKUH
SKCIIEPUMEHT C (PUKCHPOBATD €TI0
PE3yABTATHI
11 | Hedptp 1 CocraB HedTu U e€ nepepaboTKa: XapakTepu3oBaTh COCTaB U Koasektiusa «<Hedts u 8§88
CIIOCOOE! eé IIeperoHKa, KPpeKHHT, PU(POPMHUHT. | OCHOBHBIE HaIlpaBAECHHUSI HePTEIPOLYKTHI»,
nepepaboTKu HedrenpoaykThl U UX IIOAyYEHUE. nepepaboTKu HePTH. BUAeO0(pparMeHThI U CAaiIbI

IToHATHE 00 OKTAHOBOM YHCAE.
XI/IMI/I‘-ICCKI/IC CHOCO6BI IIOBEBIIIIEHUA
KadecTBa OEH3MHA.

PazanyaTth HedTaHBIE PPaAKIIUU U
ONMCBIBATE 00AACTH KX
IPUMEHEHHUS.

Oco3HaBaTh HEOOXOAUMOCTE

«Ileperonka HedTH». Kapra
IIOAE3HBIX MCKoItaeMbIx PP




XUMHYECKHUX CIIOCOO0B
HOBBIIIEHHS KadecTBa OeH3uHA
12 | KameHHBIN KokcoBaHMnEe KaMEHHOIO yrad U €ro | XapaKTepu30BaTh OCHOBHEBIE Koaneknug «KaMeHHBIN yroab | - §8
YTOABb U €TO IIPOAYyKThI: KOKCOBBIH ras, IPOAYKTHI KOKCOXUMHYECKOTO U IPOAYKTHI €TI0
nepepaborka aMMHua4dHasd BoAa, npousBoacTBa. OnuckIBaTh nepepaboTKu».
KaMEeHHOYT'OABHAasI CM0OA&, KOKC. o0AacTH IPUMEHEHUs BupeodparMeHTHI U caaiIbI
Fazudukaliig KaMeHHOTO yTAS. KOKCOBOTIO ra3a, aMMHa4YHOHU «Kokcoxmmmudgeckoe
BOJBI, KAMEHHOYTOABHOH CMOABI, IIPON3BOACTBO»
KOKca.
Oco3HaBaTh HEOOXOAUMOCTE
rasuuKaIlu KaMeHHOT'O YTAd,
KaK aAbTepPHATHBBI IIPUPOAHOMY
rasy.
[ToBroperue u | TecTupoBaHUe, pellleHHUe 3a1a4 U BBIIOAHATE TECTHI, pelIaTh - - § 3-8
o6obiieHNe YOpasKHEHUH 110 TeMe 3a/1a49y U yIPaskKHEHUS 10 TEMeE.
[IpoBOAUTE OLIEHKY COOCTBEHHBIX
JOOCTUXKEHUH B YCBOEHUHU TEMBI.
KoppekTupoBaThk CBOU 3HAHUS B
COOTBETCTBHHU C NAQHHPYEMBIM
PEe3yABTATOM
14 | KouTpoarHaa TectupoBaHuMe, pelIeHue 3a0a49 U BbBIIOAHATE TECThI, penIaTh - - § 3-8
paborta Ne 1 yIIpakHEHHH 110 TeMe 3aa4Yy U yIIPaXHEHUS I10 TEME.
«Teopusa
CTPOEHUd
OpPraHUYeCKUX
COeIUHEeHUMN
A.M.
ByTaeposa.
YraeBOgOpPOObI»
Tema 3. KHcAOpOZ- H a30TCOAEpPIKAIIHE OPTaHHYECKHE COeIHHEHHA (14 1)
15 | OgHoaTomHBIe | PYHKIIMOHAABHAS I'MAPOKCHUABHAL HaspiBaTh CIIUPTHI 1O OKUCAEHHE CITUPTAa B CpaBHeHHE §9
CITUPTHI. rpynmna. l'omoaormueckuii psg MeXKIyHapOOHOM HOMEHKAATYPE. aABJIETH/I. CKOPOCTH
O6r1asa IIpeaeAbHBIX OTHOATOMHBIX XapakTepHu30BaTh CTPOECHUE, HUCTIapEeHUI
XapakKTEPUCTH | CIUPTOB. M3oMepus nmoroxkeHUd CBOMCTBA, CIIOCOOBI IIOAYYEHUS U BOJBI U
Ka (PyHKIIMOHAABHOH I'PYIIIEI. obaacTy IpUMEHEeHUs 3TaHoAAa.
16 | OgHoaromuble | BomopomHada cBa3b. XUMHYECKHE IpeneAbHBIX OHOATOMHBIX §9
CITUPTHI. CBOMCTBa CIUPTOB. AABAETHAHASA CIIIPTOB.
XumMudeckKre rpynna. Peakiua atepudukaiiiy, YcranaBaMBaTDH IIPUIHUHHO-
CBOMCTBa CAOKHBIE 2¢pUpEl. [IprMeHeHMEe CAEZICTBEHHYIO CBSI3b MEXIY




crupToB. [elicTBHE METHAOBOIO U
3THAOBOIO CIIUPTOB HA OPTaHU3M
yeAOBeEKa.

COCTaBOM, CTPOEHHEM MOAEKYA,
CBOMCTBaMHU U IPUMEHEHUEM
MeTaHoAA U 3TaHOAA.
HabArogaTs, caMoOCTOATEABHO
IPOBOAUTH U OMMUCHIBATH
XUMHAYECKUY 9KCIIEPUMEHT

17 | MHOTOAQTOMHBI | OTUAEHTAUKOADL, KaK KaaccudunupoBath COHPTEI IO KauecTBeHHaa peakiiyid Ha PacrBopumoct | § 9
€ CIIUPTBI IIPEeACTaBUTEADb ABYXaTOMHBIX U UX aTOMHOCTH. MHOTOAQTOMHBIE CIIUPTHI. b FAHUIIEPHHA B
TAUIIEPHH, KaK IIPeICTaBUTEAD XapakTepu3oBaTh CTPOEHHE, BOJZIE
TPEXaTOMHBIX CIIMPTOB. CBOMCTBA, CIIOCOOBI IIOAYYEHUS U
KaugecTBeHHaa peakiyusg Ha obAaacTH IpUMeEHEeHUT
MHOTOATOMHBIE CITUPTHI, UX MHOTOAQTOMHBIX CIIHPTOB.
CBOMCTBa, IOAYUYEHUE U UnentTuduiiuponats
npumMmeHeHue. [loHaTue 06 MHOTOATOMHBIE CITUPTEI C
a"HTUdpPHU3aX. IIOMOIIBI0 Ka4eCTBEHHOMU
peaxIiuu.
HabarogaTs, caMOCTOATEABHO
IIPOBOAUTH U OIIHCHIBATH
XUMHYECKUH 9KCIIEPUMEHT
18 | denoa CtpoeHue, moAydeHUe, cBolicTBa 1 | XapaKTepru30BaTh CTPOEHUE, 3aBUCHMOCTD - § 10
IpuMeHeHHue PeHoAa. CBOMCTBA, CIIOCOOBI ITOAYYEHHUS U | PACTBOPUMOCTH (peHoAa B
KaduecTBeHHbIEe peakIiuu Ha (PeHoA. | 0b6aacTu mpuMeHeHUd eHoAa. BOJIE OT TeMIIepaTyphl.
B3anMHOE BAUSHHE aTOMOB B HNnenTuduinupoBaTh (PeHOA C BsaumoneiicTBre peHOAA C
MOA€KyAe (peHoAA. IIOMOIIIBI0 KaUeCTBEHHBIX OpOMHO# BOLOH U XAOPHIOM
peaknui. xeaesa(lll), kak
CobAroaTh mpaBuAa 0€30IIaCHOTO | KadyeCTBEHHBIE PEaKIIUHU
obpauieHuda ¢ heHOAOM
19 | Aapzmeruns! u dopMaabaeTHA U alleTaABIETU, XapakTepu3oBaThk CTPOECHUE, Peakiiuu cepeGpssiHOTO - §11

KE€TOHBI

KaK IIPEICTAaBUTEAN aAbJIETH/IOB,
COCTaB UX MOAEKYA.
dyHKIIMOHaABHAS KapOOHHUABHAS
rpymnna. KadecTBeHHbIE peaKIIuU
Ha aapAerunsl. CBoicTBa,
IIOAYYEHHE U IIPUMEHEHNE
dopmaabaeruia U aleTasbaeTuaa.
Peakriyy MoAMKOHIEHCAITUH [AS
dopmaabaeruaa. Ilonarue o
KeTOHaxX Ha IIPHMepPe aleToHa.

CBOMCTBA, CIIOCOOBI IIOAYIEHUS U
06AaCcTU IPUMEHEHUS
dopMmasbmeruga u
aleTasbIeTuaA.
NnerTudUupoBaTh aAbAETHABI C
TIOMOIIIBIO0 KAYECTBEHHBIX
peaknui.

CobaromaThk mpaBUAa
3KOAOTHYECKH I'PaMOTHOTI'O U
6e3omacHoOro obparleHus ¢
dopMasbIETHIOM.

3epKasa U co
CBEKETIOAYIEHHBIM
ruapokcunom menu(Il) mpu
HarpeBaHUU, KaK
KadecTBEHHbIE PeaKIInyu Ha
aABIETHIBI




20

KapGoHoBkie
KHCAOTBI

l'oMmoaorngeckuil pan IpeaeAbHBIX
OIHOOCHOBHBIX KapOOHOBBIX
KUCAOT. 2KUPHBIE KUCAOTHL.
XuMHYEeCKHE CBOMCTBaA
KapbOOHOBBIX KHUCAOT. [loaydeHue u
IIpUMEHEeHHe MypaBbUHON U
YKCYCHOH KHCAOT.

XapakTepu3oBaTh CTPOEHUE,
CBO¥CTBA, CIIOCOOBI IIOAYYEHUS U
o0AacTH IPUMEHEHUS
MypPaBBHUHOH U YKCYCHOM KHUCAOT.
PazanuyaTte ob1rtee, ocobeHHOE U
€IVHUYHOE B CTPOECHUH U
CBOMCTBaX OPraHUYECKHUX
(MypaBBbHHOH M YKCYCHOH) U
HEOPraHUIeCKHUX KHCAOT.
HabaronaTh, mIpoBOAUTS,
OITHCHIBATH U (PUKCHPOBATH
PE3yABTATHI JEMOHCTPAIIOHHOTO
U Aab0PaTOPHOTO XUMUYECKUX
9KCIIEPUMEHTOB.

CobAroaTh mpaBuaa
9KOAOTHYECKHU I'PaMOTHOIO U
6e3omacHOro obpalleHus ¢
KapOOHOBBIMH KHCAOTAMHU

O6pa3sibl MypaBBEUHOMH,
YKCYCHOM, IIaABMUTHHOBOU U
CTE€apPHUHOBOM KHUCAOT U UX
PacTBOPUMOCTE B BOAE

XUMHYECKUE
CBoOMCTBa
YKCYCHOH
KHCAOTBI

§ 12
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CaoxHBIE
acpupsl. 2Kupbr

Peakmus sTepudrKaIiiiu.
CaoxxHbIe 3¢pupsbl. 2KuphI, Ux
COCTaB U T'MAPOAU3 (KUCAOTHBIN U
meaogHoi). Meiaa. 'mgpupoBanme
KHUPOB.

OnuceIBaTh peakIiuu
aTepuUKaAUU KaK 00paTUMOHI
0OMEHHBIH ITPOIleCC MEeXKIY
KHCAOTaMHU U CIIUPTaMU.
XapakTepHu3oBaTh CTPOEHHUE,
CBOMCTBA, CIIOCOOBI IIOAYIEHHUS U
00AaCTU IPUMEHEHUS KUPOB.
YcraHaBAUBaThH 3aBUCHUMOCTD
MeXKIy (PU3NIeCKUMH
CBO¥ICTBAMH KHPOB, COCTABOM KX
MOAEKYA U IIPOUCXOZKIEHHEM.

U IIPOU3BOCTBO TBEPIBIX KUPOB
Ha OCHOBE PACTUTEABHBIX MaCeA.
HabaronaTe, IpoBOAUTS,
OITHCHIBATh U PUKCHUPOBATH
PE3yABTATHI JEMOHCTPAIIOHHOI'O
1 Aab0paTOPHOTO XUMHUYIECKUX
9KCIIEPUMEHTOB

KoAAEKIIHS CAOZKHBIX
3pupoB. KOAAEKITHS KHUPOB.
OO6pa3sne! TBEPAOTro U
JKHUJIKOTO MbIAQ.

OmnpeneseHue
HEeIIpeaeABHOCT
u
pacTUTEeABHOTO
Macaa

§ 13
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YraeBoabl

YraeBoapl. MoHOCaxapHabl.
'Arok03a Kak aanbAeTHa0CIIHPT.
Cop6ut. MOAOYHOKHCAOE U

OnpeneasaTs IPUHAOAECKHOCTD
OpPraHU4YeCKUX COENUHEHUN K
YTAE€BOOAM.

AAbeTHUIHBIE CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX
CIIHPTOB T'AIOKO3bI B

HNsroroBaeHUE
KpPaxMaAbHOT'O
KAeHcTepa.

§ 14-
15




cnuproBoe OpoxkeHne. POTOCHHTES.
Hucaxapunel. Caxapo3sa.
[Toancaxapuapl: Kpaxmaa,

PazanyaTe MOHO-, AU- U
IoAMICaXapUAbl II0 UX
CIIOCOOHOCTH K THIPOAU3Y.

PeaKIgx ¢ THAPOKCHUIOM
memu(ll). UnenTudpuraiys
Kpaxmaaa.

Upnentudukarrg
U KpaxMaa
Kak

LEAAIOAO3A. [IprBOAWTH IIPUMEDBI KOMIIOHEHTA
OpeacTaBUTEAEH KaxKA0H I'PyIIIIbI HEKOTOPBIX
YTAEBOIOB. OPOAYKTOB
HabaronaThb, IpOBOAUTE, OHUTaHUI
OIIMCBIBATh U (PUKCHUPOBATH
PE3YABTATEI JEMOHCTPALIIOHHOIO
U 2ab0paTOPHOTO XUMHUYECKHUX
5KCIIEPHMEHTOB
23 | AMuHEBI AMHUHOTrpymnmna. AMHUHEI TpeAeAbHble | OpeneadaTs NPUHAOACKHOCTD IToptpetr H. H. 3ununa. UsroroBaenue | §16
U apoMaTHU4ecKue. AHUAUH. OPraHU4Y€eCKOI'0 COeUHEHHI K Koasekiya aHUAMHOBBIX MozaeAei
IToayyeHne amMmuHOB. Peaknua aMHHaM Ha OCHOBE aHaAH3a KpacHUTeAeH. MOAEKYA
3uHnHa. XUMHU4YeCKHe CBOMCTBa U CcocTaBa €r0 MOAEKYA. aMHHOB
IIpUMEHEHHE aMHUHOB. XapaKTepHu3oBaTh CTPOEHUE,
CBOMCTBA, CIIOCOOBI IIOAYIEHUS U
obAacTH IpUMEHEHHUT aHUAWHA.
ApPryMEHTHPOBAThb IyBCTBO
TOPZIOCTH 3a OJOCTHUXKEHHUI
OTE€4YECTBEHHON OpraHu4€eCKOM
XUMHH.
CobaromaTh npaBraa 6€3011aCHOTO
obpaillleHus C aHUAWUHOM U
KpacuTeAdIMH Ha eTr0 OCHOBE
24 | AMUHOKHCAOT AMMHOKHUCAOTBI, COCTaB UX MOAeKyA | OnpeneadaTs IPUHAOAEKHOCTD - UsroroBaernue | § 17
BI. U CBOHCTBa, KaK aM(OTEPHBIX OPraHU4Y€eCKOI'0 COEAUHEHHI K MOIEAH
OpPraHU4YeCKHUX COEIUHEHHUH. aMHUHOKHCAOTaM Ha OCHOBE MOAEKYABI
F'annyH, Kak NpeCcTaBUTEAD aHaAHM3a COCTaBa UX MOAEKYA. TAUITHHA
aMHHOKHCAOT. [loayueHue XapaKTepHu3oBaTb CBOMCTBaA
OAHUIIETHI0B peakluet aMHHOKHCAOT KaK aM(pOTEePHBIX
noAuKoHAeHcauuu. [ToHarue o COEIUHEHHUH.
NENTHAHOMN CBA3U. Pazam4gaTte peaknun
NOAUKOHAEHCAIUH U IIEIITUIHBIE
CBL3U
25 | Beakn CtpoeHre MOAEKyA OEAKOB: XapakTepHu30BaThk COCTAB, KagecTBeHHBIE peakKIIUU Ha - 8§17,
IepBUYHAsI, BTOPUYHAS U CTpPOEHME, CTPYKTYPY U CBOMCTBa | OeAKH. 18, 19

TpeTU4YHas CTPYKTYPBI.
KadecTBeHHBIE peakIluu Ha OeAKH,

OeAKoB.
HnentudunupoBaTh OEAKH.




UX THAPOAN3, eHATyparus u
Ouoaormyeckre PyHKIIHUH.

OnuceIBaThL OMOAOTOYECKHE
cBolicTBa OEAKOB Ha OCHOBE
MEXKIIPENMETHBIX CBSI3€Hl XUMUU U
O1oAOTHH

26 | IlpakTuyeckaa | UmeHTudUKaAINg OpraHUYEeCKUX [IpoBoauTh, HAOGAIOOATE U - ITp
pabora Ne 1. COEJUHEHUH OIUCBIBATH XUMHUYECKUH Nel
WnenTudukall 5KCIIEPUMEHT JAS
usa TIIOATBEPAKACHUA CTPOCHUA U
OPTaHHUYECKUX CBOMCTB Pa3AHUYHBIX
coeIMHEeHUH OpraHU4YeCcKUX COEAUHEHUH, a

TaKIKe UX UACHTU(PUKAIIHH C
TIOMOIIBIO KAa4E€CTBEHHBIX
peaknuit

27 | IloBropenue u | TecTupoBaHUe, pellleHUe 3a1a4 U BBINIOAHATE TECTHI, periaTh - § 9-20
o6obiieHNe YOpasKHEHUH 110 TeMe 3a/1a49y U yIPaskKHEHUS 10 TEMeE.

[IpoBOAUTE OLIEHKY COOCTBEHHBIX
JOOCTUXKEHUH B YCBOEHUHU TEMBI.
KoppekTupoBaThk CBOU 3HAHUS B
COOTBETCTBHHU C NAAHHPYEMBIM
PEe3yABTATOM

28 | KouTpoabHasa TecTupoBaHue, pellleHNUe 3a0a4 U BBINTOAHATE TECTHI, pemiaTh - 8§ 9-20
pabota Ne2 yIIpakHEHHH 110 TeMe 3aa4Yy U yIIPaXHEHUS I10 TEME.
«Kucaopon- u
a3oTcoAepKaIl
ue
opraHu4YecKue
COEIMHEHUSI»

Tema 4. HCKycCTBEHHBIE H CHHTETHYECKHE NMOAHMeEDPEI (5 u)

29 | Buorexnoaoru | PaszButue OnorexHosoruu. Tpu OOBACHATE, YTO TAKOe BuneodparmeHTBI 1 caaiiabl §21
a HaIIpaBACHUS OHMOTEXHOAOTHUH: OHMOTEXHOAOTHS, TeHHAas (HAU 10 GMOTEeXHOAOTHH U

reHHad (MAM T€HeTH4YecKas)
UHXKEHepHd; KAeTOYHas
HH3KeHepHd; Ornoaorudeckast
uHKeHepHd. ['eHeTHYecKH
MOIUMUITHPOBAHHBIE OPTraHU3MbI
(CMO) 1 TpaHcreHHad IPOAYKIIHS.
KaonupoBanue.
HNMMmob6ran30BaHHbIE (hePMEHTHI U
UX IPUMEHEHUE.

reHeTH4ecKad) HHXKEHepHd,
KAETOYHAd WHXKEHEePHs,
OroaormyecKkas UHKEHepHd,
KAOHHPOBaHUE,
HUMMOOHUAN30BaHHbIE (DEPMEHTHI.
XapakTepu3oBaTh POAb
OHMOTEXHOAOTHH B PELIEHUHU
IIPOAOBOABLCTBEHHOM ITPOOAEMBI U
COXpaHEHHH 37I0POBbsl YEAOBEKA

HUMMOOHAN30BAHHBIM
depmeHTaM




30 | [MToaumeps! Kaaccuduraiusa moAuMeposB. KaaccudunupoBaTh IOAUMEPBI KoaaeKIng moAMeEpOB. § 22
HcKyccTBEHHBIE TTIOAUMEPHI: 10 Pa3AUYHBIM OCHOBAHUSM. KoAAEKITNS CHHTETHYECKUX
HEAAYAOU/, AlleTATHBIN IIIEAK, PazangaTh UCKyCCTBEHHEBIE TIOAMMEPOB U U3AEAUH U3 HUX
BHCKO3a, IIeAAOdaH. TIOAMMEDPHI, KAACCU(PUITUPOBATH
HUX U UAAIOCTPHUPOBATDH IPYIIIEI
IOAMMEPOB IPHUMEPAMHU.
YcraHaBAWBATE CBA3U MEXKIY
CBOMCTBaMH IIOAUMEPOB U
00AaCTIMU UX TPUMEHEHHUS
31 | Cunrerudecku | [loammepuzanud u PazangyaTes moamMepH3aIiiio 1 KoaaeKkIusga cCHHTEeTHYECKHUX 8§ 22
€ IIOAHMEPBI ITOAMKOHIEHCAIIMS, KaK CIIOCOOBI TTOAUKOHIEHCAITHIO. IIOAMMEPOB: ITAACTMAacC U
IOAYYEHUS IIOANMEPOB. [IpuBOAUTE IPUMEPHI ITUX BOAOKOH U HU3MEAHI M3 HUX
CHHTeTHYEeCKHE KaydyKHU. CIIOCOOO0B ITOAYYEHUS IIOAUMEPOB.
[ToaucTupoa, TePAOH U OnuceIBATL CHHTETUYECKHE
TIOAUBUHHUAXAOPHU, KaK Kay4yKH, [IAaCTMacChl ¥ BOAOKHAa
IIpeacTaBUTEAN IIAACTMACC. Ha OCHOBE CBS3U CBOHCTBa —
CuHTeTHYeCKHe BOAOKHA: KaIllpoH, IpUMEHEeHHEe
HaMAOH, KEBAAD, AABCaH.
32 | [Ipaktuueckas | PacriozHaBaHUHe mmaacTMacc u [IpoBOoAUTE, HAOAIOIATE U - TP
paborta Ne 2 BOAOKOH OIIMCBIBATh XUMHUYECKUMN No?2
9KCIIEPUMEHT JIAS
HAEHTU(PUKANY [TAACTMAacCC U
BOAOKOH C ITOMOIIIBIO
Ka4YeCTBEHHbBIX peaKkIIni
33 | IloBropenue u o606meHne Kypca. [logBegeHne UToroB yueGHOTO roaa.
34 | PezepBHOE
BpeMs

Hroro 34 uacoB (14 B HeaeAro)




