o
PECIIYBJIHKA & JATECTAH

MYHHIUHIAJIBHOE KASEHHOE OBHIEOBPA3ZOBATE/ILHOE YHPEXK/IEHHE
«XYTHHBCKASI CPEJHASA OBILEOBPA3ZOBATEJILHAA HTKOJIA»

368344, ¢. Xyruub, INynnbexuii paiton e-mail:raig-87@ mail.ru Teaedon: 8 (960) 412 47 01
P i
Pacemorpena Coraacosana 4 Ym;ﬁquu
ua sacenannn MO 3am.mpextopa no YP E‘ | wropni\l‘sonu
NMporoxoa Ne_{ ov 2/ U220 ¢ V% A -a{"jg L Marowenos A-M.M. E ﬂ /;/:'2 ‘ Maro;leaona Al
2 A Maromeros AL «tiy 0OF 2020r. ‘Q TR o 2020r.
7 7 % ' ,')7

PaGouas nporpamma
o npeaMery « XHMH»
aas 10 kaacea
(vaednuk: Xumun I E.Pyuruc,®.I" . ®eapaman )

2 yaca B Heaeno (Beero 68 vacos)

Paspaborunk: A6aynacsa Xammumar AG/yiaeBHa - yUHTEIbh XUMHH

KBATHPHKANHOHHAN KATETOPHA: NepBas

n® o
- oo om L7 afvyema LA,



HOACHUTEJIBHAA 3AIINCKA
HopmaTuBHO-IpaBOBbIE JOKYMEHTbI, HA OCHOBAHHM KOTOPBIX paspadoTraHa padoyasi nporpamMmma:

Hacrosimas pabouast mporpamMma mo xumuu st 10 kimacca ocHOBHOH 0011€00pa3zoBaTeabHOR
LIKOJIbI COCTaBJIEHA HA OCHOBE CJICAYIOUIUX JOKYMEHTOB:

- ®epgepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O0 oOpasoBanun B Poccuiickoii
beneparymy;

- IIpukaza MunoOpa3zosanus Poccun ot 05.03.2004 r. Ne 1089 «O06 yrBep)kacHUH GeaepaTbHOTO
KOMIIOHEHTA rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYaJIbHOIO OOIEro, OCHOBHOIO OOILErO,
U cpeaHero (MoJIHOTo) 001Iero o0pa3oBaHus;

- [luceMa MunooOpazoBanust  Poccum ot 20.02.2004 1. Ne 03-51-10/14-03 «O BBeaenuu
(denepalbHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX 0Opa30BaTEeNbHBIX CTAHJIAPTOB HayalbHOro OOIIero,
OCHOBHOTO OOIIIET0 U CpenHero (MOJTHOT0) 00111ero 00pa3oBaHuUs»;

- [Ipukaza Muno6pazoBanus Poccun ot 09.03.2004 1. Ne 1312 «O6 yrBepxkaenun deaepaabHOro
0a3MCHOTrO y4yeOHOTO TUTaHa W MPUMEPHBIX YU4EeOHBIX TUIAHOB JJIsi 00IIe00pa30BaTENbHBIX YUPEKICHUI
P®, peanusyronux nporpammsl 00IIET0 00pa3oBaHUsm»;

- Ilucema Muno6puayku Poccun ot 07.07.2005 r. «O mpuMepHBIX HporpaMMax Mo y4eOHbIM
npeaMeram ¢GeaepaibHOro 6a3ucHOro yueOHOTo IyIaHay;

- ®enepalibHBIN KOMIOHEHT FOCY/IapCTBEHHOTO CTaHIapTa 00IIero oOpa3oBaHusl, YTBEPKIACHHBIN
npukazoM Muno6pazosanus PO Ne 1089 ot 09.03.2004;

- ®yHIaMEHTAIBHOTO Spa CoAepKaHusI 00IIero 0O0pa3oBaHMs;

- Ilpuxaza Munnpocsemienuss Poccun ot 28.12.2018 N 345 «O6 yrBepxkaeHuu ¢denepaibHOTO
nepeyHsi y4eOHUKOB, pEKOMEHAYEMBIX K UCIOJb30BaHUIO IIPU pealn3alui UMEIOIUX TOCyapCTBEHHYIO
aKKpeIUTalnui0 00pa30BaTeNbHBIX MPOTPAaMM HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHEr0 00IIero
00pazoBaHUs»;

- Ilpukazom MwunoOpHayku Poccum ot 30.08.2013 r. Ne 1015 (pem. ot 10.06.2019) «O6
YTBEPKIACHUM MOPSAKA OpraHU3allMd U OCYIIECTBIEHUS 00pa30BaTEIbHOMN AEATEILHOCTU MO0 OCHOBHBIM
00111600pa30BaTEIBLHBIM IMPOTpaMMaM — 00pa30BaTEILHBIM IMPOTPaMMaM Ha4aJIbHOTO 00IIeTr0, OCHOBHOTO
o011ero u cpeHero ooIero 0opa3oBaHus Y,

- [IpumepHO#i porpaMMbl MO0 XUMHUHM Ha ocHOBe DejiepanibHOr0 KOMIIOHEHTA rOCy1apCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJaapTa cpeaHero (MmoyiHoro) oodmero oOpa3oBaHus (0a30BBI  ypOBEHB) M
porpaMMoi kypca xumuu st 8-11 kiaccoB 00meo0pa3oBaTenbHbIX yupexkaenuid, aptop H.H.I"apa;

- YcraBom MKOVY «Xytau6ckas COII» u pernaMeHTUpYeT MOPSAI0K pa3paboTKH U peaiu3aliii
pabounx mporpaMM y4uTesnei KOk,

- B cootBercTBuU ¢ YueOHbM uanoM MKOVY «Xytaubckas COIL» na 2020-2021 y4aeOHbIi TOI;

- CanlluH 2.4.2.2821-10 01 29.12.2010 N 189 (pen. ot 24.11.2015);

- Ilonoxenne o paboueit mporpamme mnemarora MKOY  «XyTtHubckas cpenHss
001eo0pazoBaTebHas IIKOJIA »;

- Mcnonb3oBana aBTOpcKasi mporpaMma CpegHero olmiero oopazoBaHusi 0 XUMUHU Ui 6a30BOTO
u3yuenus xumun B 10 xmacce mo ywyeOnuky I'.E. Pymsutuca, @.I'. ®@enpiMana, B COOTBETCTBHH C
(benepanbHBIM TIEpeYHEM YYEOHUKOB, PEKOMEHIyEMbIX K HCIIOJIb30BAHUIO MPU peaTn3aluil UMEIOIIUX
rOCY/IapCTBEHHYIO aKKpeIUTaIii0 00pa3oBaTebHBIX IPOrPaMM OCHOBHOTO 00111ero 0Opa3oBaHMUsl.



Anpecat, 00beM M CPOKH 00y4eHust

JlanHas mporpamma IpenHaszHaueHa Juisi u3ydeHuss xumuu B 10 kmacce Ha 0a30BOM ypOBHE.
Cornacuo basucnomy yue6HOoMy turany MKOVY «Xyrtaubekas COIL», mporpamma paccuntaHa Ha 68
yueOHbIX 4yacoB, coctaBieHa mis 10 xmacca Ha 2020-2021 yueOubiii roa. Cpok peanu3aiuu padodeit
y4eOHOI mporpaMMbl — OJIMH Y4EOHBIH To/I.

Poub 1 MeCTO AMCHUILIMHBI

Kypc BXOIUT B YMCIIO JUCUMIUIMH, BKJIIOYCHHBIX B y4eOHBIN IUIaH A1 001Ie00pa3oBaTeIbHBIX
yapexnenuii PO, ocoboe MecTo JaHHOTO Kypca OOYCIOBJICHO HEOOXOJAMMOCTBHIO (HOPMHPOBAHUS
[EJIOCTHOTO TPECTABICHUS O MUpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHHUAX U Crocobax
NEATeNbHOCTH, TPUOOPETEHHH ONbBITa Pa3HOOOPAa3HON MEATENPHOCTH, IO3HAHHWS W CaMOIO3HAHUS,
MOJTOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa WHIMBHUAYaIbHOW 0O0pa30BaTEIbHON HITH
npodeccuoHaNbHOM TpaekTopuu. (OCOOCHHOCTH COJIEpKaHUs Kypca «XUMHUS» SBISIIOTCS TJIaBHOU
MPUYMHON TOro, 4ro B 0a3ucHOM ydeOHOM (0Opa3oBaTelIbHOM) IUIAaHE STOT MpPEIMET MOSBIISETCS
MOCIIEIHUM B PSANY €CTECTBEHHOHAYYHBIX IUCIHIUIAH, IMOCKOJBKY JUII €ro OCBOSHHS IIKOJbHUKH
JOJDKHBI 00J1a/1aTh HE TOJIBKO OTPEICICHHBIM 3aI1acoOM IMPEIBAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAaHUH,
HO WM JIOCTaTOYHO XOPOIIO PAa3BHTHIM a0CTPAKTHBIM MBIIUICHHEM. V3ydeHne MaHHOTO Kypca TECHO
CBSI3aHO C TAaKUMH JTUCIHMIUIMHAMH, KaK OMOJIOTHS, TeosIoTHs, (U3NKa, MaTeMaTHKa, SKOJIoTHs. Pabouas
porpaMmMa IpejHa3HaueHa i u3ydeHus xumun B 10 kitacce cpemHei o0meo0pa3oBaTeIbHON IITKOJIBI
no yueOnuky I'.E. Pymuruca, @.I'. ®enpamana «Xumus. 10 xmace». M. «[Ipocsemenue», 2018.

AKTYaJIbHOCTh YPOKOB XUMHH

B Hacrosiee Bpemsi K UMCITy BaKHBIX BOIPOCOB OOpa30BaHUs OTHOCUTCS TpoOsiemMa oO0ydeHus
XUMUU. XUMHUSL SBISIETCS MEKAUCIUILUTUHAPHON HAYKOH M UTpaeT KIFOUEBYIO POJIb CPEN €CTECTBEHHBIX
Hayk. OHa pgaer ¢yHIaMEHTAIbHBIC 3HAHWS, HEOOXOIMMBIC IS TPUKIAIHBIX HayK, TaKUX Kak
aCTPOHOMHSI, MaTEPUATOBEACHUE, XUMUYECKasi TEXHOJIOTHsI, MeaunnHa U (papmakosorus. Kypec xumuu B
IIKOJIE B HACTOAIIEEC BPEMsI HAXOJWUTCS B CBSI3U C APYrUMH TUCIHILTMHAMHA ((PU3UKONW, MaTeMaTHKOH,
ouosiorueit, reonoruel, sxosiorueii). [IpenogaBanne XMMHUKA Pa3BUBACTCS B HANPABJICHUH BCce OOJIBIIETO
COOTBETCTBUSl Y4€OHOW IMCUUIUIMHBI XMMHYECKOW HAyKe — €€ CHUCTEME W XapakTepy MpOsBISeMOR
HAyYHOH JEATENBHOCTU. B CBSI3M 3TUM B XMMHYECKOM OOpa30BaHWU 3HAYHMTEIBHO TOBBIMIACTCS CTATYC
npeaMera « XuMHUs».

AKTYyabHOCTh YPOKOB XHMHH MIPOSIBJIICTCS HA JIBYX YPOBHSIX:

OLIGBI/II[HOM — IIOJTYUYCHHBIC 3HaHUA HCO6XO,I[I/IMBI A1 TIOCTYIUNICHHS B BBICHICC yqe6Hoe
3aBCICHUC.
beitoBoM — I/IH(I)OpMaI_[I/IH, MOJIyYCHHass M3 MKOJBHOIO KypCa XHUMHUH, IIOMOKET OBITE

KOMIIETCHTHBIM B PS/I€ KU3HEHHBIX CUTYaIIUH.

XWMHS SBISETCS JOBOJBHO CIOKHON TUCHUILUTMHOM, TpeOyromiel 0T pedeHKa TaKuX HABBIKOB, KaK
yYMEHHE KOHIIEHTPHPOBATHCS, aHATUTUYECKH MBICINTH, LIEIOCTHO BOCIPUHHMATh M3ydaeMoe SBIICHUE,
CaMOCTOSITEIIFHO JIeNaTh BBIBOJIBI, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a 0E301MaCHOCTh OKpYyKatomux. [Ipu
3TOM XUMHsI JOJDKHA CTaTh JIOOMMBIM IPEAMETOM Ui T€X, KTO XOYeT pealin30BaTh ce0s B CIEAYIOIIUX
CMELUANBHOCTAX: YYEHBIM-XMMHK, MEIUIMHCKUI pabOTHHUK, BETEpPUHApP, 300JI0T, OHOJIOT, arpoHOM,
CaJIoBOJI, PKOJIOT, CTPOUTENb, AU3aiiHep-o(OopMHUTENb, XYJOKHUK, TEXHOJOTH MHILEBONH, XMMHUYECKOH,
METaJUTYprUueCcKOi MPOMBIIIIIEHHOCTH, 3KCIIEPT-KPUMHHAJIHCT.

[Ipumenenne 3HaHMH 1O XUMMM B  OOBIAGHHOW JKM3HM O  KHCIOTax, (eHoue,
(beHoapopManTbAETUIHBIX CMOJIAaX, CHOUpPTaX, (EepMEHTaX, COJAX, KECTKOCTH BOJbl, HYKJIEHHOBBIX
KHCJIOTaX, BATAMUHAX, 1enoydax, mbiiax, CMC.

VYuyamuecss BIUTHIBAIOT a3bl XMMUYECKON HAyKH, KOTOpBIE BIOCIEACTBUU MO3BOJAT UM XOPOIIO
OpPUEHTUPOBATHCS B OOBIIEHHOM JKM3HU M HE COBEpIIATh HEOOAYMaHHbIX MOCTYNKOB! Benp 3HaHus 0 TOM,
KaK HeHTpaln3oBaTh XMMHYECKHI 0XKOT, MOTYT CIIaCTH 3/10pOBbE, a TO U JKU3Hb yenoBeka! ['ne xe emé
PpeOEHOK CMOJKET UX MOJIYYUTh, KaK HE Ha YPOKAaX XUMHUH?

CrapIiexkJIacCCHUKH Ha ypOKax XMMHHU FOTOBSTCS BOWTH BO B3POCIIYIO KU3Hb U peain3oBaTh ceds B
onpenenéHHoN npodeccuu. AKTyaJbHOCTh U3Y4EHHMS XMMUU B 3TOM KOHTEKCTE aOCOMOTHO OGeccriopHal



Benp mnpaktuuecku Kaxjas JesATEIBHOCTh COBPEMEHHBIX JIIOACH cCBsizaHa C xumueid. J[laxe
(dhopmupoBaHHe BIOOIEHHOCTH TIOJUUHSICTCS 3aKOHAM 3TOM HayKU. XUMUS — 3TO )KH3Hb, KOTOPYIO CTOUT
HOCTHYE!

Bo3pacTHble 0cO0eHHOCTH yYalIuxcst

Crapminii IIKOJIBHBIA BO3pacT — BpPEMsS AKTUBHOTO MHPOBO33PEHYECKOTO IOMCKA, LEHTPOM
KOTOPOTO CTAHOBUTCS IMpoOJieMa CMbICIA XU3HU. BakHeimue npoOieMbl 3TOro mepuoja — BBIOOP
npodeccun u BbIOOp mapTHepa oOmieHus. «OTKPBITHE» CBOETO BHYTPEHHETO MHpa — OYCHb BAKHOE,
pPaZocTHOE M BOJIHYIOIIEE COOBITHE, HO OHO BBI3BIBAET MHOI'O TPEBOXKHBIX, JPAMaTHYECKUX
nepexnBaHuil. BmecTe ¢ co3HaHueM CBOEH YHUKAJbHOCTH, HEIIOXOXKECTU Ha JPYTUX MPUXOAUT UYBCTBO
OJIMHOYECTBA, YTO MOPOXKAAET OCTPYIO MOTPEOHOCTH B OOIIEHWH W OJHOBPEMEHHO IIOBBIIICHUE €T0
n30upaTrenpbHOCTH, MOTpeOHOCT, B yenuHeHuu. Haumbosnee  3HAUUTENBHBIMU — MCUXUYECKUMHU
OTKJIOHEHUSIMH B IOHOLIIECKOM BO3PACTE SIBJISIIOTCS] TPEBOTA U IETIPECCHS.

@opMHpPOBAaHWE BPEMEHHON IEPCHEKTHBBI HJET y FOHOWIEW M JIEBYIIEK JOCTATOYHO CIIOKHO:
HEpeJKO 00O0CTPEeHHOE YYBCTBO HEOOPATMMOCTHM BPEMEHHM COYETAeTCsl C HEXKEJIaHUEM 3aMeyaTh €ro
TE€YEHHEe, C MPEJCTaBICHUEM O TOM, OyATO BpeMs OCTaHOBWUJIOCH. PoauTenu NOJHKHBI IOMOYb CBOEMY
peOeHKY CIUIaHUPOBATh MOCIEIHUN YaeOHBIN T'01, YTOOBI He OBUIO CIIEUIKH B MOCIEIHUN MecsIl. B 1o ke
BpeMsi HE ClIe[yeT CO3[aBaTh CIUIIKOM HEPBO3HYIO 0OCTAHOBKY, KOT/la pa3roBOp 3aXOJUT O OydyIiem
pebeHka.

Oco0eHHOCTH TPOrpPaMMHOI0 MaTepHuaJa:

1. CoBpeMeHHbIe TPEOOBAHMS K OPTraHU3AIMHU YU4eOHOI0 Mpouecca:

Pa3paboTka y4eOHOW mporpaMmbl TO TPEAMETy B 00IIe00pa30BaTEIBLHOM  YUPEKICHUH
OCYIIIECTBJISIETCSI HAa OCHOBE 00s3aTE€ILHOTO COONIOJCHHS TMPEEMCTBEHHOCTH B OOY4YEHUH, C y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, HallMOHAJIBbHO-PETHOHAIBHOIO KOMIIOHEHTA, JIOTMKHU
y4eOHOT0 mpoliecca, BO3PACTHBIX U MHAWBUIYaTbHBIX OCOOCHHOCTEH ydaluxcsl.

[Iporpamma mpenycmatpuBaeTr (GOpMUPOBAHHE Y YJalUXCsl OOIIEey4eOHbIX YMEHUN M HABBIKOB,
YHHUBEpPCAJIbHBIX CHOCOOOB JESTENPHOCTH M KJIIOYEBBIX KOMIETEHIIMI: yMEHHE CaMOCTOATEIbHO H
MOTHBUPOBAHHO OPIraHU30BHIBATH CBOIO II03HABATEIBHYIO JAESITEIbHOCTH(OT MOCTAHOBKU LIETH 10
MOJIyYEHUSI U OLIEHKH pe3yJbTaTa); HCIOJIb30BAHUE DJIEMEHTOB MPUYMHHO - CIEACTBEHHOIO aHAlW3a;
OTpeJieNIieHUEe CYIIHOCTHBIX XapaKTePUCTUK H3y4aeMOTo OOBEKTa; yMEeHHE DPa3BEPHYTO OOOCHOBHIBATH
CYXJCHHUS, JaBaTh OMpENCNICHUs, MPUBOJIUTH IOKA3aTENbCTBA, OLEHUBAHUE U KOPPEKTUPOBKA CBOETO
MOBEJICHUSA B OKPY)KAIOLIEM MUpE, BBINIOJHEHUE B MPAKTHUECKON AESITEIbHOCTH U B IMOBCEIHEBHOU
KU3HU SKOJOTMYECKUX TpeOOBaHM; HCIOJIb30BAHUE MYJIbTUMEIUNHBIX PECYPCOB M KOMIIBIOTEPHBIX
TEXHOJIOTUH 1711 00paboTKH, Mepenayd, CUCTeMaTu3aluu uHPOpMaluu, co3gaHus 0a3 JaHHBIX,
MIpe3eHTAINH PE3YAbTATOB MMO3HABATEIHLHON U MPAKTUYECKOU IS TEIBHOCTH.

2. Xapakrepuctuka YMK:

[Tporpamma BKJItOYAET B ceOsi OCHOBBI OPraHMYECKOM XMMHUU. [ JTaBHOM Ujieei sIBIACTCS CO3aHUe
0a30BOr0 KOMIUIEKCA OTIOPHBIX 3HAHUH 10 XHMMHH, BBIPOKEHHBIX B ()OPME, COOTBETCTBYIOIICH BO3PACTy
ydamuxcs. BaKHO HE TOJNBKO TOOUTHCS YCBOCHUS YYallUMHCS OCHOBHBIX MOHSITHH, HO M OOYYUTh UX Ha
ATOM MaTepHalie MpueMaM YMCTBEHHOH paOOThl, YTO COCTABJISICT BAKHEUIIINN KOMIIOHEHT Pa3BHUBAOIIETO
oOyueHusl.

B conmepkaHuu TaHHOTO Kypca MPEICTaBICHBI OCHOBOIOJIATAIONINE XUMUYECKUE TEOPETUUCCKUE
3HaHUS, BKIIIOYAKOIIUE U3YyYCHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHHUS,
KOHCTPYUPOBaHHUE BEUIECTB C 3aJaHHBIMU CBOWCTBAMHM, MCCJICIOBAHHE 3aKOHOMEPHOCTEH XMMHUYECKHX
MIPEeBpAILCHUI U TyTel yIpaBICHUS] UM B IISIIAX TIOJYUYCHUS BEIIECTB, MATEPUAIIOB, SHEPTUH.

dakTrosoruyeckas 4acTh IpOTPaMMBbI BKJIFOYAET CBEICHUS O OPraHUYECKUX BEUIECTBAX. YUCOHBIN
MaTepHuall 0TOOpaH TaKUM 00pa3oM, YTOObI MOXKHO ObLIIO OOBSICHUTH Ha COBPEMEHHOM M JIOCTYITHOM JIJIst
y4aluXxcs YPOBHE TEOPETHUECKUE MOJIOKEHUS, U3yUyaeMble CBOWCTBA BEIIECTB, XUMUYECKUE TPOIIECCHI,
MPOTEKAIOIINE B OKPY)KAIOIIIEM MHUPE.



TeopeTnueckyl0 OCHOBY H3y4EHHs OPraHMYECKOM XUMHUHU COCTaBisieT Teopus CTpoeHUs
opranuueckux Bemects A.M.byTinepoBa ¢ KpaTKMMM CBEIEHUSIMU O CTPOCHUU OPraHUYECKUX BELIECTB,
BUJAX XUMHYECKOMU CBS3H, 3aKOHOMEPHOCTAX XUMUYECKUX PEAKIUM.

B u3yueHun kypca 3HaUMTEIbHASL POJIb OTBOJUTCS XUMHUYECKOMY 3KCIEPUMEHTY: IMPOBEICHHIO
MPAKTUYECKUX M JIA0OPATOPHBIX PabOT, HECIOXKHBIX SKCIHEPUMEHTOB U ONMCAHUIO UX PE3YIbTATOB;
COOJIIOJICHUIO HOPM U MPAaBUJI MIOBEICHUS B XUMHUYECKHX J1a00PaTOPHUSIX.

[Iporpamma npeHa3HaueHa s pabOTHI IO HOBBIM yueOHUKaM xuMuH aBTopoB [.E. Pymutuca u
@.I'. ®enpamana, npomenmum skcneptusy PAH u PAO u BowmenmuM B denepanbHbl NEpeYeHb
Y4eOHUKOB, PEKOMEHJOBAHHBIX MMHHCTEPCTBOM 00pa3oBaHus W Hayku P® K WCHOIB30BAaHHWIO B
o0pa3oBaTeILHOM TIporiecce B 001meo0pa3oBarenbHbix yupexaeHusx Ha 2019 — 2020 yueOnbIi TOI1.

I'maBHass 0COOCHHOCTH YUCOHHKOB [0 XUMHUHU — UX TPAAUIIMOHHOCTh U QyHIAMEHTAILHOCTh. OHU
00TajafoT 4YeTKO BBIPAKEHHOH CTPYKTYPOH, COOTBETCTBYIOUICH MpOrpaMMe M0 XUMHH JUIs
00111€00pa30BaTEIbHBIX MIKOJL.

JlocTynmHOCTP — OJHAa U3 OCHOBHBIX OCOOEHHOCTEH Yy4eOHMKOB. MeETOH0NOrusl XUMHH
pacKpbIBaeTCA MyTEM O3HAKOMJICHUS YYallMXCSl C MCTOPHMEH pa3BUTUS XUMHUYECKOro 3HaHusA. Her
HHUKaKUX CIEIHUATbHBIX METOJOJOTHYECKUX TEPMUHOB W MOHSATHUNA, KOTOPbIE TPYIHBI I MOHHUMAaHUS
YYEHMKaMH JJAHHOTO BO3pPACTa.

OcHOBHOE coJepaHHEe Y4YEeOHMKOB IPUBEIACHO B IIOJIHOE COOTBETCTBUE C (eaepalbHbIM
KOMITOHEHTOM T'OCYAapCTBEHHOT0 CTaHapTa oO1Iero 00pa3oBaHus MO0 XUMUH.

CucreMa 3HaHUM TOTOBUT YYalIUXCsl K MTOTOBOM arrectrannu. Kpome TOro, K TpaaullMOHHBIM
BOIIPOCAM U 3aJaHusIM J00aBJIEHbI 3a1aHus, cOOTBeTCTBYIOMME EI'D, uTo maet rapaHTHIO KauyeCTBEHHON
MOATOTOBKH K aTTeCTalllH, B TOM yuciie B opme EnnHoro rocyjapcTBEHHOTO 3K3aMeHa.

Peanuzanus naHHOM mporpamMmsl B rpoliecce 00y4eHHs TO3BOJIUT yYallMMCsl YCBOUTH KIIHOUYEBbIE
XUMHUYECKME KOMIETEHIMH W TOHSTH POJIb XMMHUU CPEIM APYrUX HAyK O MPUPOJE, 3HAUYCHHUE €€ s
YeJI0BEYECTBa.

IlesieBasi ycTaHOBKA

1. ocBoeHHe 3HAHMH O XMMHYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA,
BAKHEHIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPUSIX;

2. oBJaJeHHe YMEHUSIMU IPUMEHSTH IOJyYEHHbIC 3HaHUS s OOBSICHEHUS Pa3HOOOpa3HBIX
XMUMHYECKUX SIBJICHUM U CBOMCTB BEIIECTB, OLICHKH POJIM XUMHUU B PA3BUTUN COBPEMEHHBIX TEXHOJIOTUHN U
MOJIyY€HUHU HOBBIX MaTEpPUAIIOB;

3. pa3BUTHe II03HABATEIbHBIX HMHTEPECOB U HHTEIUICKTyaJbHBIX CIIOCOOHOCTEHl B mpoliecce
CaMOCTOSITEJILHOTO TMPUOOPETEeHUs XUMHYECKUX 3HAHWNA C HCMOJIb30BAaHHUEM DPA3JIUYHBIX HCTOYHHKOB
uH(pOopMalUY, B TOM YHCII€ KOMIIbIOTEPHBIX;

4. Bocnutanue yOeXICHHOCTH B MO3UTHBHOW pPOJIM XMMHUU B KM3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXO0IMMOCTH XUMHYECKU TPaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpee;

5. MpUMeHeHHe MOJYYeHHbIX 3HAHUNA M yMeHMii [ 6e30MacHOr0 MCMOJIb30BAaHUS BEIIECTB U
MaTepuagoB B OBITY, CEIbCKOM XO3SHCTBE M Ha IPOU3BOJICTBE, DPELICHHS MPAKTUYECKUX 3a/Jad B
MOBCEIHEBHON JKM3HH, MPEAYNPEXKICHUS SIBICHUI, HAHOCIIIMX BpeA 3I0pPOBbI0 YeEIOBEKa U
OKpY’Karoleu cpene.

KosmmuecTBO M XapakTep KOHTPOJIbHBIX MEPONPUATHH 10 OLlEHKE Ka4eCTBA NMOATr0TOBKH
y4anmxcs:

[IpenycmoTpeHo 6 npakTudeckux padoT U 4 KOHTPOJIBHBIX PAOOTHI.

Buael KOHTPOIISL: BBOJAHBIN, IPOMEKYTOUYHBIN, TEKYILIUN, TEMATUYECKUI, UTOTOBBIM.

Meroabl KOHTPOJIS: TUCbMEHHBIH, YCTHBIN.

@DopMbI KOHTPOJISA: TECTHI, 3a4EThl, YCTHBIN OIPOC, CAMOCTOATENbHbBIE PadOThl, (PPOHTATBHBIN
OTIpOC, MHIUBHIyalbHas padoTa y JTOCKH, MHAUBHyalbHas padoTa MO KapTOYKaM, IPOBEPOYHbIE
paboThI, KOHTPOJIbHBIE PAOOTHI

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA



Ha ocnoBe TtpeGoBanmii [ocymapcTBeHHOro 00pa30BaTENBHOTO CTAaHAAPTA MPEANOIaracTcs
peain30BaTh AakTyaJbHbIE B HACTOSLIEE BPEMsI KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTHPOBAHHBIH,
JESITEIbHOCTHBIA TOJXO/bl, KOTOpBIE ONPEACNAI0T 3aJaud INpeaMera XUMHHM. KoMIEeTeHTHOCTHBIN
MOJXOJ ONpEeIeNseT Cleayloue OCOOCHHOCTH NpPEIbABICHHUS COACpKaHUS O00pa3oBaHHA: OHO
MPEJCTAaBICHO B BUJAE TPEX TEMAaTHYECKUX OJOKOB, oOecrednBaronnx (OpMUPOBAHHE KOMIIETCHIIUH.
OHu npegycMaTpUBarOT BOCIIPOM3BEIACHHME YJYaIIUMUCS OIPEAEICHHBIX CBEJICHUI O HEOPraHMYECKUX
BEIIECTBAX U XMMHUUYECKUX MPOIECCAX, IPUMEHEHUE TEOPETUUECKUX 3HAHUN (MIOHATUM, 3aKOHOB, TEOPUI
XAMHUH)-3TO OOECIeYnBaeT pa3BUTHE y4eOHO-TIO3HABATENPHOW M pe(IEKCHBHON KOMIIETEHIIHA.
Hcnonp3oBaHne pa3iuyHBIX CIOCOOOB JEATENBHOCTH (COCTaBiIeHHE (OPMYNT M ypaBHEHHH, peIIeHHE
pacueTHBIX 3ajad M Jp.), a TaKKe IPOBEPKY IPAKTUYECKMX YMEHUH NPOBOJAUTH XUMHUECKUMN
OKCTIIEPUMEHT, COONIOAas TPU STOM INpaBWJIa TEXHUKHA O€30MacHOCTH- 3TO OOECIeYMBaeT pa3BHTHE
KOMMYHHMKaTUBHOM KOMIIETEHIIMH Yydauuxcd. OpUTrHHaJIbHO MOJ0OpaHHBIM MaTepuanl MO0 XUMHHU
3JIEMEHTOB TIO3BOJISIET OTBEYaThb HA BOMIPOCHl «IIOYEMY?» M «Kak?», 4YTO pa3BUBAET TBOPUYECKUU
MOoTeHIMaN ydauuxcsa. Takum o0pa3oM, MIaHUpOBAaHUE OOECTEUMBAET B3aMMOCBSI3aHHOE pPa3BUTHE U
COBEPIICHCTBOBAHKE KIIIOYEBBIX, OOIIENPEAMETHBIX U MPEIMETHBIX KOMIIETEHIIUH.

[Ipunnunsr otOopa conep)kaHus CBsS3aHbl C IPEEMCTBEHHOCTBIO Iiesie 00pa3oBaHHS Ha
pPa3IMYHbIX CTYNEHSX W YPOBHAX OOydYeHHUs, JIOTMKOW BHYTPUIPEIMETHBIX CBSI3€H, a Takke C
BO3PACTHBIMU OCOOEHHOCTSIMU Pa3BUTHSI yUaAIIUXCS.

Jluunocmuas opuenmayus 0Opa30BaTENBLHOTO MPOIECCA BBISBIISIET IPUOPUTET BOCIIUTATENbHBIX U
pa3BuBaromux ueneil oOyueHus. CrnocoOOHOCTh y4yallMXCs MOHMMATh MHPUYUHBI U JIOTMKY Pa3BUTHS
XMUMHUYECKUX IIPOLIECCOB OTKPHIBAET BO3MOXKHOCTH IS OCMBICIIEHHOTO BOCIPHUSITUS BCEro, 4YTO
MPOUCXOUT BOKpYyr. CucreMa ydeOHBIX 3aHSATHH IpHU3BaHa CHOCOOCTBOBATH PAa3BUTHIO JIMYHOCTHOM
caMOMJIeHTU(UKALMY, TYMaHUTAPHONW KyJIbTYpbl IIKOJbHUKOB, YCHJICHHIO MOTHUBALIMU K COI[MAIIBHOMY
MMO3HAHUIO U TBOPYECTBY, BOCHUTAHHUIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX KAayeCcTB, B TOM
4HCJIE TPaXXIaHCTBEHHOCTH, TOJICPAHTHOCTH.

Jlesmenvrocmuulll nOOX00 OTPAXKAET CTPATETHIO COBPEMEHHON 00pa30BaTEIbHOW TOJTUTHKH:
HEOOXO/JMMOCTb BOCHHMTAaHUS 4YeJOBEKa M TPaXJaHMHA, HHTETPUPOBAHHOIO B COBPEMEHHOE €My
00I11eCTBO, HAIIEJIECHHOTO Ha COBEPLIEHCTBOBaHME 3TOro oduiectBa. CucreMa ypokoB COPUEHTHPOBAHA HE
CTOJBKO Ha Ilepefady «rOTOBBIX 3HAHMW», CKOJIBKO Ha (OPMHUPOBAHUE aKTUBHOW JIMYHOCTH,
MOTHBHMPOBAHHON K caM000pa30BaHMIO, 00Iajatolleld JOCTaTOYHBIMM HABBIKAMHM M IICUXOJOIMYECKHUMHU
YCTAaHOBKaMHM K CAaMOCTOSITEIbHOMY IIOUCKY, OTOOpY, aHaJu3y W MCIO0JIb30BaHUIO HMH(pOpManuu. OTO
IIOMOKET BBIIMYCKHHMKY aJallTUPOBAThCS B MHUpE, Ile 00beM HMH(OpMAlMU pacTeT B NeOMETPUYECKOMH
IIPOrpeccuu, IAe ColualibHas U NpoQecCHOHATIbHASA YCIEIIHOCTh HANPSAMYIO 3aBUCST OT MO3UTHBHOTO
OTHOILIECHHS K HOBALUAM, CAMOCTOSTEIBHOCTH MBIIUICHUS U HHULIUATUBHOCTHU, OT TOTOBHOCTH IIPOSIBIIATH
TBOPYECKUH MOAXOJ K /ey, UCKaThb HECTaHIAPTHBIE CHOCOOBI pelIeHUs MpoOiieM, OT FOTOBHOCTH K
KOHCTPYKTUBHOMY B3aMMOJEHCTBHIO C JIIOIbMU.

Yuebno-eocnumamenvnvie 3a0auu Kypca XUMHUH PEIIAIOTCS B IPOLIECCE YCBOEHUS yJallUMUCS
OCHOBHBIX IOHSTUH XMMHH, HAy4yHBIX (DAaKTOB, 3aKOHOB, TEOPUIHl M BeXyIIMX HJAEH, COCTaBISAIOIIUX
OCHOBY JUIl MOJATOTOBKHM ULIKOJbHUKOB K TPYIOBOH JEATENBHOCTH M (OPMHUPOBAHUS HMX HAYyYHOTO
MHUPOBO33PEHHU.

B cooTBeTcTBUM C THUIIOBBIM Y4YE€OHBIM IUIAHOM B ILIKOJIE M3Y4alOTCs OCHOBBI HEOPraHUYECKOM
xumuu B VIII—IX kmaccax,

- U3y4eHHME OCHOB HAyKH: BaXHEHWIIMX (HAKTOB, MOHATUH, XMMHYECKMX 3aKOHOB U TEOpUH,
XUMUYECKON CUMBOJIMKH, TOCTYIHBIX 0000IIEHN I MUPOBO33PEHYECKOTO XapaKTepa;

- O3HAKOMJICHME C TEXHOJOIMYECKMM IPUMEHEHHEM 3aKOHOB XMMHHM, C HAyYHBIMH OCHOBAaMU
XMMHMUYECKOTO ITPOU3BOJCTBA, C TPYIOM JIFOIEN HA XUMUYECKOM U CMEXHBIX ITPOU3BOJCTBAX;

- BOCIIMTaHUE HPABCTBEHHOCTH, T'YMaHU3Ma, OEPEKHOTO OTHOLIEHHS K TPUPOJIE U COOCTBEHHOCTH;

- BOCHHMTaHUE OCO3HAHHOM MOTPEOHOCTH B TpPYZE, COBEPLUICHCTBOBAaHME TPYIOBBIX YMEHHUH U
HaBBIKOB, TIOJTOTOBKAa K CO3HATEIbHOMY BBIOOpY TmpodeccMd B COOTBETCTBUM C JIMYHBIMH
CIOCOOHOCTSIMH U IOTPEOHOCTSIMH OOI1IECTBA;

- (popMHpOBaHUE YMEHUN CpPaBHUBATh, BBIWIEHATh B M3YYEHHOM CYIIECTBEHHOE; YCTAHABIIUBAThH
MPUYMHHO-CIIICTBEHHbIE CBS3U; JieaTh OOOOIIeHUs; CBA3HO M JIOKA3aTeIbHO H3JIaraTth Y4eOHBIH
MaTepHall; CaMOCTOSITEILHO IPUMEHSTh, IONOIHATh M CUCTEMATU3UPOBATh 3HAHNUS;

- hopMUpOBaHHE YMEHUN 00pamaThCsi C XUMUYECKUMHU BELECTBAMH, POCTEUIIMMU NTPHOOpaMH,
o0opynoBaHueM; cOOIIOaTh MpaBWJIa TEXHUKUM O€30MacHOCTH; YYUTHIBATH XUMHUECKYIO MPHUPOIY



BEILlECTBA IS MPEIYNPEKACHUS OMACHBIX ISl YelIOBEKa SIBJICHUM (IT0XKapoB, B3PHIBOB, OTPABJICHUN U T.
1.); HAOMOMaTh U OOBSCHATH XUMHUYECKHE SBICHHS, MPOUCXOJAIINE B TMPUPOJIE, JTadOpaTopuu, Ha
MIPOM3BOJICTBE M B TIOBCETHEBHOM KU3HU; (PUKCUPOBATH PE3YJIbTAThl OTBITOB; JEJIaTh COOTBETCTBYIOIINE
0000I111IeHHS;

- (opmupoBaHNE yMEHUU OPraHU30BBHIBATH CBOW YYEOHBIN TPYH; IMOJB30BATHCS YUCOHHKOM,
CIPAaBOYHOM JIUTEPATYPOi; COOM0AATh IpaBUiia pabOTHI B Klacce, KOJUIEKTUBE, HAa pabodyeM MecTe.

N3yuenne XuMuu B IIKOJIE HAMIPABJICHO HA JOCTHKEHUE CICAYIOIUX IICJICH:

- OCBOCHHE BAKHEWIIMX 3HAHMK 00 OCHOBHBIX MOHSTHUSAX W 3aKOHAX XHUMHUHU, XUMUYECKOU
CUMBOJIUKE;

- OBJIAJICHUE YMEHUSMU HAOIIOaTh XUMHUYECKUE SIBJICHHUS, IPOBOJIUTh XUMUYECKUN IKCTICPUMEHT,
MIPOU3BOJIUTH PACUYCTHl HA OCHOBE XUMHYSCKUX (POPMYJI BEIIECTB U yPAaBHEHUH XUMUYICCKUX PEAKIIHIA;

- pa3BUTHE II03HABATEIBHBIX HMHTEPECOB W HWHTCIUICKTYalIbHBIX CIIOCOOHOCTEH B TpoIiecce
MPOBEACHUST XUMHUYECKOTO IKCIIEPUMEHTA, CAaMOCTOSATEILHOTO TPHUOOPETEHUSI 3HAHUI B COOTBETCTBUU C
BO3HUKAIOIINMH KM3HEHHBIMHU TOTPEOHOCTSIMH,

- BOCIHUTAaHUE OTHOIICHUS K XUMHH Kak K OJHOMY H3 (YHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUYeIOBEUECKON KYIbTYpPHI;

- MPUMEHEHHE TOJTYYCHHBIX 3HAHWW W YMEHUM Jyisi O€30MAaCHOTO HMCIOJIb30BAHUSI BEIIECTB M
MaTepuajoB B OBITY, CEIbCKOM XO3iWCTBE M Ha NPOU3BOJACTBE, PEIICHHS TMPAKTHYECKUX 3a7ad B
TOBCETHEBHOW JKM3HH, TPEAYNPEKACHUS SBICHUM, HAHOCAIINX BpPEI 3I0POBBIO UEJIOBEKa U
OKpYKarollen cpene.

[IporpaMma 1Mo XMMHUHU MO3BOJISIET PACKPBITh BEIYIINE UJIEH M OTACIbHBIC MOJOKEHUSI, BAKHBIE B
MMO3HABATEIFHOM M MHUPOBO33PEHUYECKOM OTHOIICHHH:

- 3aBUCHMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHHSI;

- 00yCIIOBJIEHHOCTh TPUMEHEHUS BEIIECTB UX CBOMCTBAMU,

- MaTepUAIBHOE €JMHCTBO HEOPIraHUYECKUX U OPraHNYECKUX BELIECTB;

- IBW)KCHHE TIO3HAHUS K BCe OoJiee riIyOOKOM CYIITHOCTH;

- 00yCJIOBIIEHHOCTD MTPEBPALICHUI BEIIECTB IEHCTBUEM 3aKOHOB MPUPOIbI;

- IEPEeX0/1 KOJIMYECTBEHHBIX N3MEHEHN B KAUECTBEHHBIE U pa3pelIeHNue IPOTUBOPEUHIL;

- pa3BUTHE XUMHH IO/ BIUSHUEM TpeOOBaHUIN HAYYHO-TEXHUYECKOTO Iporpecca;

- BO3pacTarollas poJib XUMHUHU B CO3JaHUM HOBBIX MAarepualoB, B PEIICHUH SHEPreTUYECKOM U
IIPOJIOBOJILCTBEHHOW MpoOJeM, B BBINOJIHEHUU 3a/1ad XUMM3AIMH HApPOJHOTO XO34KMCTBA, SKOHOMHHU
CBIPbsI, OXPaHbl OKPYKaOLIEH CPebl.

B nenax nonuTexXHnYecKor MOArOTOBKH MPOTPaMMa JA€T BO3MOKHOCTh 3HAKOMUTh YYAIIUXCS C
XUMUYECKUMHU IMPOU3BOJICTBAMHU U OCHOBHBIMU HAlIPABJICHUSMHU UX Pa3BUTHUSA:

- OCBOCHHE HOBBIX HCTOUYHUKOB CHIPbS;

- BHEJPEHHUE IMPOTPECCUBHBIX TEXHOJOTUYECKHX MPOIECCOB (Majo CTAIUNHBIX, OE30TXOJHBIX),
anmnapaToB ONTUMATBHO OOJIBIION €MUHUYHON MOITHOCTH;

- HCMOJIb30BAaHUE ABTOMATH3UPOBAHHBIX CPEJCTB YIPABICHUS U MUKPOIPOLIECCOPHON TEXHUKH.
VYyamuecss mojay4yaroT CBEIECHHUS O KOHKPETHBIX Mepax IO 3alluTe OKpyxaromeil cpenasl. B nmemsx
npoOpHEHTALIMN YUYaAIIMXCs TAaeTCs XapaKTepucTuKa mpodeccuil anmaparyuka, oneparopa, J1abopaHnra
XUMHUYECKUX TPOU3BOCTB.

COJEP)KAHUE YYEBHOT' O ITIPEJIMETA

Opranunueckasi XuMusi

Knaccudukanuss u HOMEHKIATypa OpPraHMYECKUX COEAMHEHUH. XHMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUN.

Teopuss  CTpo€HHsT  OpPraHMYECKMX  COCIMHEHUW.  YTIJIEpPOAHbIM  ckener.  Panukansl.
OyHKIMOHATIbHBIE Tpynnbl. ['OoMonormyeckuid psig, romojoru. CrpykrypHas wu3omepus. Tumbl
XUMHUUYECKHUX CBSI3€M B MOJIEKYJIaX OPraHUYECKUX COECIUHEHUM.

YrneBomopopl: ajKaHbl, QJIKEHbl W JUEHBbI, aJKHUHBI, apeHbl. [IpUpoaHBIE HCTOYHUKHU
yIIAEBOIOPOIOB: He()Th U MPUPOIHBIN T'a3.

Kucnopoaconepxaimue coequHEHHs: OJHO- M MHOTOATOMHBIE CIUPTHI, (PEHON, allbIETHIBI,
OJIHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE DUPHI, JKUPBI, YTIICBO/IBL.

A3oTCcoepKalme COeAMHCHUS: aMUHBI, AMUHOKHUCIIOTHI, OCTKU.




[Tonumepsl: IacTMaccel, KaydyKu, BOJIOKHA.

JKCIepUMEHTAJIbHbIC OCHOBBI XUMHUH

[TpaBuiia 6e30mMacHOCTH MPHU padOTe C SAKUMHU, TOPIOYUMH U TOKCHYHBIMH BEI[ECTBAMHU.

[IpoBeneHne XMMUYECKUX PEAKIIUI B PACTBOPAX.

[IpoBeneHne XMMUYECKUX PEAKLIM IIPU HAarPEBAHUU.

KauectBeHHBI M KOJWYECTBEHHBIM aHanu3 BemiecTB. OnpeneneHue Xapakrepa Cpejbl.
WNunukatopel. KauecTBeHHBIE peakiMK HA OTJENbHBIE KJIACChl OPraHUYEeCKUX COCTUHEHUI.

XuMHUSA U JKU3Hb

Xumusi u 310poBbe. JlekapcTBa, (epMEHTBI, BHUTAMUHBI, TOPMOHBI, MHUHEpAIbHBIC BOJIBL
[Tpo6nembl, CBsI3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MPENapaToB.

Xumus u nua. KanopuiHocTh )KUpoB, OEIKOB U YIJIEBOJIOB.

XuMHs B MOBCEIHEBHOM KU3HU. Motorue u yucTsmme cpeacrsa. [Ipasuna 6e3onmacHor padoTh
CO CpeNICTBAaMH OBITOBOW XUMUHU.

OO011ue npeacTaBiIeHNs O MPOMBIIUIEHHBIX CIIOC00aX MOTYYEHNs XMMUYECKHUX BEIIECTB

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl U ero MOCIeICTBUS.

briTOBas XumMuyeckasi r[paMOTHOCTb.

Pacnpeneﬂeﬂue yacoB 110 TeMaM

No | Tema paznena Koia-Bo KoanuectBo KoanuectBo
YacOB | KOHTPOJBHBIX | MPAKTUYSCKUX
pabot pabor

1 | BBeneHue B opraHMuecKyr0 XUMHUIO 9 - 1

2 | YriieBo10poibl 19 1 1

3 | Kucnoposacoaepxariyie opraHu4ecKie BerecTBa 23 1 3

4 | AzoTconepskamme COeTMHCHUS 7 - -

5 | BBICOKOMOJIEKYISIPHBIE COCTUHEHUS 7 1 1

6 | [ToBTopeHue 3 1 -
Bcero: 68 4 6

Tema 1: Begenue B opranndeckyro xumuio (9 4.)

[Ipeamer opraHndeckoil XuMuH. B3auMOCBsI3b HEOPraHMYECKUX M OPraHUYECKUX BEILECTB.
Oco0eHHOCTH OPraHUYECKUX COSAMHEHUN U PeaKlUid ¢ UX y4aCTHEM.

OCHOBHBIE MOJIOKEHHUSI TEOPUM XMMHUYECKOTO CTPOEHUS OpraHUYeCcKux coeauHeHud A. M.
byrnepoBa. Xumuueckoe CTpOEHHE Kak MOPSIAOK COEOUHEHUs aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOEHUs MOJeKkysl. M3omepus. 3HaueHHE TEOPUM XUMHUYECKOTO
CTPOEHHSL.

Lemoncmpayuu

1. O6pa31ibl OpraHuvecKuX BEIIECTB, U3/ACTHS U3 HUX.

2. lllapocTepskHEBBIE MOJIEIN MOJIEKYIL.

Ipakmuueckaa paboma Nel. KadecTBeHHOE OIpe/eieHHE YIiepoJa, BOJOpOAa M XjIopa B
OpraHUYECKUX BEUIECTBAX.

Pacuemnvie 3a0auu. Pemenue 3aau Ha HaX0XJIeHHE (GOPMYIIBI BELIECTBA.

Tema 2: Yraesogopoani (19 u.)

VYraeBooposl (pesienbHble, HelpeielbHbIe, ApOMAaTHUYECKUE).

DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl MeTaHa. SP°-rubpuausanus opouTaei
aToma yriepoza. ['omonoruueckuii psji, HOMEHKIATypa U U30MEpHsl yIJIEpOJHOTO ckenera. duznueckue
CBOMCTBAa QJIKaHOB M MX 3aBHCHUMOCTb OT MOJIEKYJIIPHOM MacChl. XVUMUYECKHE CBOICTBA:
rajJjoreHupoBaHue (Ha MpUMepe MeTaHa M 3TaHa), TOPeHHEe, TePMUUYECKHEe MpeBpalieHus (pa3iIokKeHue,
KPEeKHHT, AeTHApHpoBaHue, n3omepusanus). Kousepcus merana. HaxosxeHue B mpupojie ¥ NpUMEHEHHE
AJIKaHOB.

AINKeHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI THJIEHA. SP>-THOpHAM3aIUs
opburaneil aroma yriepoaa. 6-Cssizu u m-cBsi3u. ['omonorudeckuil psa, HoMeHknatypa. CTpyKTypHas
n3oMepust (M30MepHsl  YIVIEPOJHOTO CKEJlNeTa U IOJIOXKEHMS JIBOMHOW CBA3M B MOJIEKYIIE).
3aKOHOMEPHOCTH M3MEHEHHs (U3MUYECKUX CBOMCTB alKeHOB. XHMHUYECKHE CBOICTBa (Ha mpuMepe




STWIIEHA): peakUuu IPUCOECIUMHEHUs (THAPUPOBAHUE, TaJIOTEHUPOBAHUE, T'UAPOTalIOre€HUPOBAHUE,
rujpartaius), OKucieHus (ropeHue) U noJIuMepu3alii.

[IpompinuieHHbIe W JA0OpAaTOpPHBIE METOABI IOJYYCHHS AaJKCHOB: JIETHAPUPOBAHHE U
TEPMHUUYECKUN KPEKUHT aJIKAHOB U JIETHIpaTalysl CIIUPTOB.

Anxaaguensl. IloHatue o JAMEHOBBIX yrieBojopojax. byramuen-1,3 (quBuHwI) u  2-
MetunOyraauen-1,3 (u3ompen). IlonydeHne W XUMHYECKHME CBOWCTBA: pPEAKIMHU TPUCOCIUHEHUS U
MOJINMEPHU3ALIH.

ANKUHBI. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alieTuiieHa. SP-I'ubpunnzanus
opOuTaneit aroma yriepoaa. ['oMoIoTHYecKuil psizl, N30MepHs U HOMCHKJIATypa aTKUHOB. DU3NYECKHe U
XMMHMUYECKHE CBOICTBAa (Ha mpuMepe auerwieHa). Peakuuu mnpucoeauHeHust (TUIPUPOBAHUE,
raJIoreHUpOBaHME, THIPOraAJIOTEHUPOBAaHKE, TUIpaTalus), okuciaeHus (ropenue). Ilonydyenue anermnena
KapOWJIHBIM U METaHOBBIM CIIOCO0aMH, €T0 TPUMEHEHHUE.

Huknoankansl. HoMeHknaTypa, nonyueHue, puandeckue 1 XMMHUUECKUE CBOMCTBA, IPUMEHEHHE.

Apenbl. CocTaB U CTpOEHHME apeHOB Ha npumepe OeHzona. dusmueckue cBoiicTBa OeH301a, €ro
TOKCUYHOCTh. XHMMHMUYECKHE CBOWCTBA: peaKkUMM 3aMelleHHs] (HUTPOBAaHUE, TaJlOTEHUPOBAHUE),
MpUCOEUHEHMS (THIPUPOBAHHE, XJIOpUpOBaHUe), ropeHus. [lonydenue u npumeHenue 6eH3oua.

['enernueckas B3aMMOCBSA3b YTII€BOA0POIOB.

[IpupoaHble HICTOUHUKH YIIJIEBOJOPOAOB U X nepepadoTka. [IprpoaHblil v nomyTHbIN HeQTAHON
ra3bl, UX COCTaB ¥ IPUMEHEHHNE B KaUeCTBE UCTOYHHUKA SHEPTUU U XUMHUUYECKOTO chipbsi. Hed1h, ee cocTaB
u cBoiictBa. [lpoaykTsl ¢ppakumoHHoN neperonku HegTH. Kpekunr HedrenpoaykroB. OKTaHOBOE YHCIIO
6eH3uHOB. OxpaHa OKpy»Karollel cpeibl pu HedTenepepadoTKe U TPAHCIIOPTUPOBKE HEPTETPOTYKTOB.

Hemoncmpayuu

1. Tlpumepsl yriaeBoJOPOJOB B pPa3HBIX arperaTHbIX COCTOSHUSX (MpomnaH-OyTaHOBas CMeECh B
3a)Kuraike, OeH3uH, napaput, achaibT)

2. Cxema o0pa3oBaHMs KOBAJIGHTHOW CBSI3M B HEOPraHUYECKUX M OPraHUYECKUX COCTUMHEHUSX.

3. llIapocTepkHeBbIE 1 MacITaOHbIE MOAETU MOJIEKYJI METaHa U APYTUX YIIEBOJAOPOIOB.

4. OnpeneneHue HaTUYKS YIIIepoia U BOJAOPOJa B COCTaBe METaHa Mo MPOAyKTaM TOpeHHsI.

5. Buneoonsitel: ['openue merana, mapaduHa B ycIOBHSX M30bITKa M HEIOCTaTKa KUCIOPOJA.
B3priB cmecu metana ¢ Bo3ayxoMm. OTHoIIeHHE MeTaHa K OPOMHOM BOJIE.

6. Tabnuma «CpaBHEHHE COCTaBa ATKAHOB U AJIKEHOBY.

7. llapocTtepkHeBas U MacIITaOHasi MOJIENIM MOJIEKYJIbI STUJICHA.

8. [Tony4yeHue 3TUIICHA U €T0 CBOMCTBA: TOPEHHUE, B3aMMOJICHCTBHE ¢ OPOMHOM BOJIOM.

9. OTHolIeHUE KaydyKa U PE3UHBI K OPraHUnYeCKUM PACTBOPUTEIISIM.

10. PaznoxeHue Kaydyyka MpH HarpeBaHUM M HCIBITAHHE HA HENPEAEIbHOCTh MPOIYKTOB
Pa3oKeHusl.

11. HapocTepxHeBas U MaciuTabHas MOJETN MOJIEKYIIbI alleTHIICHA.

12. TlomyyeHue anerusaeHa KapOUIHBIM CIIOCOOOM M €r0 CBOWCTBA: FOPEHUE, B3aUMOJICUCTBUE C
OpOMHOI BOJIOH.

13. Moaenu MoneKybl O€H301a.

14. OTHomeHue OeH30J1a K OpOMHOM BOJIE.

15. T'openue GeHzoa.

16. Komnekuust 06pa3iioB HEPTH U MIPOIYKTOB €€ MepepadOTKH.

Jlabopamopmvie onvimol

C6opka mapocTep:KHEBBIX MO/IENEeN MOJIEKY YTIIEBOIOPOJIOB U UX T'aJOr€HONPOU3BOIHBIX

O3HakomIieHHe ¢ 00pa3laMy U3JIeNIUI U3 MOJIMATUIICHA.

Ipaxmuueckas paboma No2. IlonydeHre STUIEHA U OTBITH C HUM

Pacuemmnvie 3a0auu. Pemenne 3aay Ha HaXoKIeHUE (GOPMYJIIbI BEILIECTBA.

Koumponvnas paboma Nel. «YTIeBOAOPOIBD».

Tema 3: Kuciopoaconep:xxamue opranndeckue coequHerus (23 4.)

Crniuptel. @yHKIIMOHANBHAS TPYINA, KIacCU(PUKAIUA: OJHOATOMHBIE 1 MHOTOQTOMHBIE CIIUPTHI.

[IpenenbHble omHOaTOMHBIE cnupThl. HoMeHknaTypa, H30Mepuss M CTPOCHHE CIUPTOB.
BopopoaHast cBsi3b MeXAy MOJIEKYJaMH U €€ BIUSHHUE Ha (PU3NYecKHe CBOMCTBA CIIUPTOB. XUMHUECKHE
CBOICTBA CHHMPTOB (Ha MpUMeEpPEe METAHOJIA U ATAHOJA): 3aMELIeHHe aTOMa BOJIOPOJia B I'MJIPOKCUIIbHOM
IpylnIe, 3aMellleHue T'HAPOKCWIBHON TIpymNIbl, OKUciIeHue. KauecTBeHHas peakuusi Ha CHUPTHI.
[Tonmy4yeHnue 1 NpUMEHEHUE CIUPTOB, (PU3NOJIOTHUECKOE ACHCTBUE Ha OPTaHU3M YEIIOBEKa.




MHOroaTOMHbIE  CHMPTBI: ATUJIEHIJIMKONb M TIMUEpPUH. TOKCHYHOCTH  STUIJICHIVIMKOJIS.
OCOOEHHOCTH XMMHYECKHX CBOMCTB M TPAKTHYECKOE HCIIOJIB30BAaHHE MHOTOATOMHBIX CIHPTOB.
KauecTBennas peakuus.

@enou. Ilomyyenue, ¢usnueckne M XUMUYECKHE CBOicTBa (eHona. Peaknum ¢ ydactuem
THJIPOKCUIIBHOM TPYIIBI U OEH30JBHOTO KOJIbIA, KAUeCTBEHHAs peakius Ha ¢penon. Ero mpomsinmieHHOE
ucrnonp3oBanue. JlelictBue ¢Qenona Ha skuBble opranm3Mbel. OXpaHa OKpyXaromed cpeasl ot
MPOMBIIICHHBIX OTX0JI0B, COACPIKALTNX (PEHO.

Anpnerunpl. CoctaB, oOmas ¢opmylia, HOMEHKIATYpa M W30MEpHUs MPENEIbHBIX albJIeTH/IO0B.
DNEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYNIBI, OCOOCHHOCTH JBOWHOHW CBs3u. Du3NYecKue U
XMUMHMUYECKHE CBOMCTBA (HAa MPUMEPE YKCYCHOTO WJIM MYPaBbHUHOI'O aJbAETUIA): PEAKIIUU IIPUCOECTUHEHUS,
OKHCIICHHsI, TOJTMMepH3ay. KauecTBeHHbIE peakui Ha albJIeru/pl. AleTalIbIeTua U (HOpMabIeTHI:
[I0JIyueHue U npuMeHeHue. JleficTBre anbAeruioB Ha )KUBbIE OPraHU3MBbI.

Kap6onoBbie kucnotel. Krnaccuduxanuss kapOOHOBBIX KHCIOT: MpENENbHbIE, HEMpeebHbIE;
HU3IIME M BBICIIME KHUCJIOTHL. ['OMoOJIorTMYecKHil psAa MOpeaeslbHbIX OJHOOCHOBHBIX  KHCIOT.
Homenknarypa, uzomepus, cTpoeHre KapOOKCHIbHON rpynnbl. @uU3nyecKue M XUMUYECKUE CBOMCTBA:
B3aUMO/JICHICTBUE C MeETa/llaMH, OCHOBAHMSIMH, OCHOBHBIMM M aM(OTEpHBIMU OKCHIAMH, COJISIMHU,
CHUPTaMU; PEAKIINH C YYaCTHEM YIJIEBOJOPOIHOTO pajuKana.

Oco0OeHHOCTH CTpOEHHS M CBOICTB MypaBbMHOW KucCIOThHL. [lomydenne u npuMeHeHHe
KapOOHOBBIX KUCIOT.

CpaBHeHHE CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT.

CnoxHble 3¢pupbl KapOOHOBBIX KkHcIOT. CocrtaB, HOMeHKJIarypa. Peakuus stepuduxanuu.
I'unponus cnoxsbix 3¢gupoB. [IpuMeps! cnoXHBIX 3(QUPOB, UX (PU3NUECKUE CBOMCTBA, pacpOCTpaHEHHE
B MIPUPOJIE U IPUMEHEHHUE.

Kupsl. CoctaB u crpoenue. XXupsl B Ipupoje, X CBOWCTBA. [ MAPOIN3 U THIPUPOBAHKE KUPOB B
npomsllieHHOCTH. [IpeBpamnienus xupoB B oprannsme. [IumeBas NeHHOCTh )KMPOB U MPOLYKTOB HA UX
OCHOBE.

Mbuta — comu BBICIIUX KapOOHOBBIX KucioT. CocTaB, TMOJyd4eHHWE W CBOWMCTBA MbLIA.
Cunrernueckue moromtue cpeactsa (CMC), 0cOOEHHOCTH X CBOWCTB. 3aluTa IPUPOIBI OT 3arps3HEHHS
CMC.

[NonmudyHKIIMOHABHBIE COEAMHEHUS

VYrnesogasl. ['moko3a. CtpoeHue Moisiekyinbl (anbaeruanas ¢opma). Ousznueckue U XUMHUYECKHE
CBOMCTBa TIJIOKO3bl. Peakiuum ¢ ydacTueM aibJerMJHON U TUIPOKCUIIBHBIX TpyIHH, OpoKeHue.
[IpupoaHble MCTOYHUKM M CHOCOOBI TMOJY4YeHHsI TJIIOKO3bl. buonoruueckas posib U HpUMEHEHHE.
OpyKTO3a Kak u3oMep riaoko3bl. CocTas, CTpOCHUE, HAX0XKIEHUE B IPUPOE, OMOJIOrHYeCcKast poJib.

Caxapo3sa. CocraB, pu3nyeckue CBOMCTBA M HaXOXJICHUE B MpUpoJe. XUMHUYECKUE CBOMCTBA,
MOJIYy4eHUE U IPUMEHEHUE caxapo3bl. buonornuyeckoe 3HaueHUeE.

Kpaxman — mpuponnsiii nonmumep. CocrtaB, (u3NYECKUE CBOMCTBA U HAXOXKACHUE B IPUPO/IE.
XUMHYECKHE CBOICTBA, MOJydyeHUE W IpuMeHeHue. lIpeBpallleHnsi NUmeBoro Kpaxmanaa B OpraHU3MeE.
['ukoreH, pojib B OpraHu3me 4e0BeKa U )KUBOTHBIX.

Hemmtono3a — npupoansiii noiauMep. CTpoeHHWe U CBOMCTBA UEUIIOJI03bI B CPAaBHEHUH C
Kpaxmajom. Haxoxxnaenue B mpupojie, OMoIoruueckas poiib, MoIy4eHrue U MPUMEHEHHUE IIeJTF0I03bI.
[Hemonucmpayuu

PacTBOpUMOCTB CIUPTOB B BOJIE.

XMMHUYECKHE CBOWCTBA CIMPTOB: TOPEHHE, B3aMMOJICHCTBIE C HATPHEM M JAUXPOMATOM HATPHS B
KHMCJIOTHOM CpeJie.

PactBopuMOCTb (heHOIa B BOIE IPH OOBIYHOM TEMIepaType U MpH HarpeBaHUH.

BrirecHenue enona u3 eHossiTa HATPUS YrOJIBHOM KUCIOTOM.

KauectBeHnHas peakiyst Ha GpeHOI.

CpoiicTBa METHIIAMUHA: TOPEHHE, B3aUMOJICUCTBHE C BOJIOH M KUCIIOTAMH.

Mozenu MOJIeKya MEeTaHals U dTaHaJS.

B3aumoneiictBue QopManpiernia ¢ aMMHAa4HBIM < pAacTBOPOM OKcHIa cepeOpa (peakius
«cepedpsSHOTO 3epKaay).

Tabmuma «"oMOJOTHYECKHid sl IPeIeTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIOTY.

OO0pa3ibl pa3TUYHBIX KaPOOHOBBIX KHCIIOT.

OTHo1IeHne KapOOHOBBIX KUCIIOT K BOJIE.



KauectBennas peaxiius Ha MypaBbUHYIO KHCIIOTY.

Peakuust «cepeOpsHOTO 3epKajay Ha MPUMEPE TITFOKO3BI.

B3aumopericTBre ritoko3bl ¢ TuApokcHIoM Meau(Il) mpu 0ObIYHBIX YCIIOBUSX U IPH HAIPEBAHHH.

OtHomenue caxapo3sl kK ruapokcuay Meau(Il) u mpu HarpeBanum.

I'maposns caxapo3bl.

[M'uaponu3 1emiono3sl U Kpaxmara.

B3anmopeiicTBue kpaxmana ¢ WOJIOM.

Ipakmuyeckue pabomoi.

MNe 3. TlonydyeHue u cBOMCTBA KAPOOHOBBIX KHCIIOT.

MNe 4. PelieHne »SKCIIEPUMEHTANIBHBIX 3a/lad Ha paclo3HABaHUE OPraHUYECKUX BEIIECTB
(asbieTUbI, KETOHBI).

MNe 5. PemeHue OSKCIEpUMEHTAJIBHBIX 3a/lad Ha paclo3HABaHUE OPraHUYECKUX BEIIECTB
(yrneBonpl).

Pewenue 3adau.

Konmponvnas paboma Ne2. Kucnopojcoaepxaiiyue OpraHiueckue BemecTna.

Tema 4: A3orconep:kamme coequnenus (7 4.)

[lepBuunbie amuHbl mpenenbHoro psiga. CocraB, HOMeHKnarypa. CTpO€HHE aMUHOTPYIIIHI.
DU3NYECKUE U XUMAYECKUE CBOMCTBA. AMUHBI KAK OPraHMYE€CKME OCHOBAHMS: B3aUMOJEHCTBUE C BOJIOM
u kucnotamu. ['openre amuHoB. [losrydeHue u npuMeHeHue.

AmuHokucinotel. HomeHnknaTtypa, u3oMepusi, THoJdydeHHMEe U  (U3WYECKHE  CBOMCTBA.
AMUHOKHUCIIOTHI Kak aMmQOTepHbIe OpraHuyeckue coenuHeHus. llenrtumnas cBs3b. buosormueckoe
3HAYCHHE aMUHOKHUCIIOT (3aMEHUMbBIEC U He3aMEHUMBIE KUCIOTHI). O0JIacTH MPUMEHEHUSI aMUHOKHCIIOT.

benku kak mpupomnpie monuMepbl. CoctaB u crpoeHue OenkoB. DU3MYECKHE U XUMHUUYECKHE
CBOWCTBAa OEJNKOB, KadyeCTBEHHBbIE (IBETHBIC) peakiuu Ha Oenku. [IpeBpamieHue OeIKOB MNHUIMU B
opranusme. buosornueckue GyHKIIUN OEIKOB.

Hemoncmpayuu

1. O6pa3ibl aMMHOKHUCIIOT.

2.JloxazaTenbCTBO HANUYMS (PYHKLIHOHANBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

3. PacTBOopenue OeikoB B BOJIE.

4. Jlenatypanus OeJIKOB MPU HArPEBaHUU U MOJ JEHCTBHEM KHCIIOT.

5. O6HapyxeHue OenKa B MOJIOKE.

Tema 5: BoicokomosiekyJasipHbie coexnHeHus (7 4)

Cunrernueckue noaumepsl. Konpencanronnsie noaumepsl. [lenomnacter (UKT)

HarypaneHblii M cuHTeTHMYeCKME Kaydyykd. HarypanbHbIi M CHHTETHYECKHE Kay4dyKH.
Bynkanuzanus kayuyka. Pesuna. [Ilpumenenue kayuyka u pesunbsl. Pabotsr C. B. JleGenena.

Bonokna. Ilpupoanbie (HaTypanbHble) BoJIOKHA. I[loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM U BUCKO3HOM. CuHTeTHueckue BoJokHa. [lommamunHoe (kampoH) U noiauddupHoe (J1aBcaH)
BOJIOKHA, UX CTPOEHHUE, CBOMCTBA, IPAKTUUYECKOE HCIIOJIb30BAHUE.

[Iimactmaccel.

Lemoncmpayuu

OO0pas31bl HaTypaIbHBIX, HCKYCCTBEHHBIX, CHHTETUYECKHX BOJIOKOH M M3AETUS U3 HUX

Ipakmuueckas paboma Ne6. BolokHA U TTOJTMMEDHI.

Koumponvnas paboma Ne3. Azorconepxamue 1 BMC.

Tema 6: IloBTopenue (5 4.)

[ToBTOpenue. Yraeroaopoasl. Kucnopoacoaepxaiiue opraHnyecKue CoeIMHEHUs

[ToBTOpenue. Azorconepsxkamiue opranndeckue coenuuenus. (MKT) BMC

Umoecosas mecmosas paboma (K.P.Ne4)

Pewenue 3aoau.




TEMATHYECKOE IINTAHUPOBAHHUE

No Tema 10 kacc Kon-Bo wacos | Jlara (mian) Hara (dakr)
I BBejieHne B OPraHM4ecKy) XMMHIO 9
1 IIpeamer opraHn4ecKOi XUMHH 1
2,3 | Teopus XUMHUYECKOTO CTpoeHHs opranndyeckux Bemects A.M. Byrneposa 2
4 I1.P.Nel. KayecTBeHHOE OIpeielIeHHE Yriepo/ia, BOJOPO/Ia U XJI0pa B OPraHUYECKUX 1

BCIICCTBAXx.

5,6 | CocrosiHUE SIIEKTPOHOB B aTOME 2
7 [Ipuposa XMMHUYECKUX CBS3EN 1
8 Knaccudukanus opraHM4ecKux coeJMHEHUH 1
9 Pemenue 3amau 1
1 YT1J1eBO10PO/IbI 19

1.1 IIpenenbHble YIiIeBOJAOPOAbI - AJTKAHbI

10 | DyieKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB

11 ['omMosiory 1 M30Mephl ATKAHOB

12 | Tlomyuenue, CBOMCTBA M MPUMEHECHHE AJIKAHOB.

13 [ukmoaakaHbl

I1.11 | HenpeneabHble yrieBoaopoabl (aJIKeHbI, aJIKaTHeHbl U AJTKHHBI)

14,15 | CtpoeHne, HOMEHKJIATypa, TOMOJIOTHS i H30MEPHSI AJIKCHOB.

16 | CpoiicTBa, NOJy4YeHHE U IPUMEHEHHUE ATKEHOB.

17 | II.P. Ne2 IlosrydueHue STUJICHA U OTBITHI C HUM

18 AnKananeHsl.

19 CBoOMCTBa aJIKaUEHOB.

20 | Ankunbl. CTpoeHHE U HOMEHKIIATYpa.

21 duznyeckre U XMMHUYECKHE CBOICTBA.

11.111 | Apennl — apomMaTuyecKue yrjeBoa0poabl

22 | ApeHbl

23 | CoiicTBa apeHOB

24,25 | Pemrenne 3amau

1.1V | IlpupoaHbie HCTOYHHUKH YIJIEBOAOPOI0B M X NlepepadoTKa

26 | IlpupoaHble HCTOYHUKHU YTIIEBOJIOPOJIOB U UX MepepaboTKa

27 O0600611EHNE.
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28 K.P. Nel «YrneBogopoabi»

i Kucaopoacoaep:kamme oprannyeckue BenecTsa 23
1.1 | CnupTh! u peHoJbI 6
29 | OgHOATOMHBIE IPEJEIbHBIE CIIUPTHI 1




30

Ilonydyenue, CBOMCTBA ¥ IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB

1

31 | MHOTOQTOMHBIE CITUPTHI 1
32 | deHoaBbl M ApOMATHUECKUE CITUPTHI 1
33 | CnoiicTBa ()eHOJIOB M UX TPUMEHEHHE 1
34 | Pemenwne 3amau 1
.11 | Anbaernabl, KeTOHBI H KAPOOHOBbIE KHCJIOTHI 8
35 | KapOGoHunbpHBIC COCTUHEHUS 1
36 | CoiictBa u mpumeHenne anpaeruaoB (MKT) 1
37 | KapOoHOBBIC KHCIIOTHI 1
38 | CgoiictBa u mpuMeHeHne kapOooHOBBIX KucHoT (MKT) 1
39 | I1.P. Ne3 Ilony4eHne 1 CBOICTBA KAPOOHOBBIX KUCIOT 1
40 | HenpenenbHble KapOOHOBBIE KHCIOTHI 1
41 | I1I.P. Ne4 PemieHue sKcriepMMEHTAJIbHBIX 33/1a4 Ha paclio3HaBaHHe OPraHMYeCKHUX BEIIECTB 1
42 Pemrenne 3amau 1
11111 | Choxublie 3¢pupsl. Kupbi 2
43 | CnoxHble YOUPEI 1
44 | Kupsr 1
1.1V | YriaeBoanl 7
45 | YraneBonpl. ['mokosa (MKT) 1
46 | Caxapo3sa (MKT) 1
47 | Kpaxman (MKT) 1
48 | Hemmronosa (MKT) 1
49 I1.P. Ne§ Pemienne skcriepuMEeHTAIBHBIX 337124 1
50 O6006mamui ypox 1
51 K.P. Ne2 Kucnopojacoaepaiiyge opraHndecKie BelecTBa 1
v A3oTcoaep:xaniue coeTuHeHns! 7
52 | AMUHBI 1
53 | AMUHOKHCIIOTBHI 1
54,55 | benku. Ctpykrypsl 6enkoB (MKT) 2
56 ['eTeponnkIb 1
57 | HykneuHoBBIE€ KUCIOTHI 1
58 | Xumus u 3n0poBse uenoBeka (MKT) 1
\ BricokoMoIeKy/IsIpHbIE COeIMHEHUS 7
59 | Cunrernueckue nonumMepsl. Kongencanmonnsie nonumepsl. Ilenomnactsr (MKT) 1
60 | HarypanpHbI M CHHTETHYECKHE KayUyKH 1
1

61

CuHreTuueckue BojokHa. [Inactmacchl




62 | I1.P. Ne6 PacriosHaBaHme BOJIOKOH M IJIACTMACC 1
63 | Oprannyeckas XuMusi, YEJIOBEK M IPHPOJIA 1
64 | O6o6marommii ypok (MKT) 1
65 | K.P. Ne3 Azorconepxkarme u BMC 1
VI | IloBTOpeHue 5
66 [ToBTopenue. YrieBoaopoasl. Kucaopoacoaepxaime opraHi4eCKue COeIMHEHUS 1
67 | UtoroBas tecroBasi padora (K.P.Ne4) 1
68 | Pemenwue 3amau 1







