


INOACHUTEJIBHASA 3AIINCKA

1. HopmaTuBHO-npaBoBas 0a3a:

Hacrosimass pabowas mnporpamma 1o xumuu s 10 - 11 kxmacca OCHOBHOM
o011e00pa3oBaTenbHON MIKOJIBI COCTABIIEHA HA OCHOBE CJIEIYIONINX JOKYMEHTOB:

- ®epepanpHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «0O6 obpazoBannu B Poccuiickoii
beneparumny;

- ®I'OC OOO, yTBep>KACHHBIM MpHUKa30M MHHHUCTEPCTBAa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897, Brimtouas [Ipukaz MunoOpuayku Poccun ot 31.12.2015 Ne 1577
«O BHeceHUM M3MEHEHMH B (heJiepasibHBIi TOCYIapCTBEHHBI 00pa30BaTEIbHbBIN CTAaHIAPT OCHOBHOTO
o01ero o0pa3oBaHUsY;

- OyHIaMEHTAIBHOTO S/Ipa COACpKaHUsS 00IIero 00pa3oBaHus;

- [Ipukaza Munnpocseuienust Poccun ot 28.12.2018 N 345 «O6 yrBepxkaeHuu ¢eaepaibHOro
IepeyHsi y4yeOHMKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO IIPU  pEATU3alUdd  HUMEIOLINX
rOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENIbHBIX IPOTrPaMM Ha4dallbHOTO OOIIEro, OCHOBHOIO
o0miero, cpeHero o0IIero 00pa3oBaHUsY;

- IIpukazom Muno6puayku Poccun ot 30.08.2013 r. Ne 1015 (pen. ot 10.06.2019) «O6
YTBEPKACHUM IMOpSAJKAa OpraHu3allid M OCYHIECTBIIEHUS OO0pa30BaTEIbHOW JAESITEIBbHOCTU IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM POrpaMMaM — O00pa30BaTENbHBIM TMpOrpaMMaM HayalbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPEIHETo 00IIEro 00pa3oBaHUsY;

- IlpumepHoii mporpamMmbl 1O XUMUM Ha ocHoBe DenepanbHOr0 KOMIIOHEHTa
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTa CpeHero (TI0JHOr0) 00Mero oopasoBanus (6a30BbIN
ypoBeHb) M mporpammoil kypca xumuu Juist 10-11 kiaccoB 001meoOpa3oBaTeNbHbBIX YUPEKICHHMH,
asrop H.H.T'apa;

- YcraBom MAOY «Cpennsisi odieo6pazoBarenbHas mkona Nely r. Hypnar PT na 2020-2021
U PETJIaMEHTUPYET MOPSA0K pa3paboTKU U peanu3aiuy padouux IporpaMm yauTenei mKobL;

- B cootBetcTBUM ¢ Yuebubim mnanoM MAQOY «Cpenusis obmeobpazoBarenbHas mkona Nely
r.Hypnat PT» na 2020-2021 y4eOHblii roz;

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

- Ilonoxenue o paboueit mporpamme mnenarora MAOY «Cpennsisi o6meoOpa3oBaTeabHas
mkosia Nel» r.Hypnar PT na 2020-2021 yu.rog

- Hcnonb3oBana aBTOpcKash MporpamMma cpeaHero oOmero oOpa3oBaHHs 10 XUMHUHU IS
6a3oBoro wu3ydyeHuss xumuum B 9 kiacce mo yueObHuky [.E. Pymsutuca, ®.I'. denpamana, B
COOTBETCTBUM C (eJepajbHbIM IEPEYHEM YYEOHHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO IPHU
peanu3ay MMEIOLMX TOoCyIapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeNbHBIX NMPOrpaMM OCHOBHOTO
oO1mero oopa3oBaHusl.

JlanHas mporpaMma ImpeaHazHadeHa A u3ydeHus xumuu B 10 -11 kmaccax Ha Ga3zoBoM
ypoBHe. CornacHo basucHomy yueOHOMY tutany MAOY «Cpennsisi obmeoOpa3oBaTeinbHas MIKOJIa
Nel» r.Hypnar PT, nporpamma paccuutana Ha 35 y4eOHbIX yacoB B 10 u 35 yueOHbIX yacoB B 11
knacce Ha 2020-2022 y4eOubiii rog. Cpok peanuzanuu padodeld yaeOHOI porpaMMbl — J1Ba Y4e€OHBIX
roya.(1 rox B 10 kmacce u 1 rox B 11 kitacce)

2. lleam v 3a1a4M MpenoIaBaHUsl Y4eOHOr0 mpeaMeTa
Cpennee o01iee 00pazoBaHre — 3aKIIOYUTENbHAS CTYIIEHb 00IIeT0 00pa3oBanus. M3ydeHne XumMun
Ha YPOBHE Cpe/IHero o01ero o0pa3oBaHus HaIlPaBJIEHO HA JOCTHKEHHE CIeAYIOIINX LeJleii:

e OCBOCHME 3HAHUU O XMMHUYECKOU COCTABIIAIOLIEH €CTECTBEHHO - HAYYHON KAPTUHBI MUDA,
BOKHEHIINX XUMAYECKUX MTOHATHX, 3aKOHAX U TCOPUSIX;

e OBJAJACHUC YMCHUAMU IIPUMCHSATH IMOJYUCHHBIC 3HAHUA JIA 00BACHEHHUS p33H006p33HHX
XUMHUYECKHUX SBJICHUN U CBOICTB BCIICCTB, OLICHKU POJIX XUMHUH B Pa3BUTUH COBPCMCHHBIX
TEXHOJIOTUH B IMOJIYYCHHHU HOBBIX MAaTCPUAIIOB,



® Pa3BUTHC MO3HABATCIIbHBIX NHTCPCCOB U MHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIBHOI'O npno6peTeHI/151 XUMHYECKHMX 3HAHUN C UCIOJIb30BaHHEM Pa3JIMIHBIX
HMCTOYHHUKOB I/IH(l)OpMaI_II/II/I, B TOM YHCJIE KOMIIBIOTEPHBIX

e BOCHHTaHUE YOEKIEHHOCTH B NO3UTUBHOM POJIM XMMUU B )KU3HU COBPEMEHHOI0 O0IIECTBa,
HEO0XO0AMMOCTH XUMHUECKU TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKPYXKAroIei

cpene;

e IPUMEHEHHUE MOJIYYCHHBIX 3HAHUM U YMEHUH 1Jis1 0€30MaCHOI0 UCIIOIb30BaHUS BEIIECTB U
MaTepUajoB B OBITY, CETLCKOM XO0341CTBE U Ha MMPOU3BOJICTBE, PEUICHHSI MPAKTUYECKUX 3a]1a4
B IMOBCE/THEBHOW KU3HU, MPEAYNPEKACHUS SIBJICHUN, HAHOCSIINX BPE]] 3/I0POBbIO YeJIOBEKA U
OKpY>Kalollen cpene.

N3ydyenne xuMuM Ha ypOBHE CPEAHETO 00111ero 00pa3oBaHus HAPABICHO Ha pElIeHUe
CIIEYIOIUX 3aau:

* 3aBeplIeHre 001Ie00pa30BaTEIbHOM MOATOTOBKH B COOTBETCTBUU ¢ 3akoHOM «O0
obpa3oBanuu B PDy;

* peasm3anusi MpeanpoPecCHOHATBHOTO 00IIET0 00pa30BaHusl, TTO3BOJISIONIETO 00ECIICUNTh
MIPEEMCTBEHHOCTb 00IIEero U MpodeccHoHaIbHOr0 00pa3oBaHusl.

Bakneiimeii 3aaueit 00ydeHus: Ha dTare MOJYyUYCHHs CPETHEro 00IIero 00pa3oBaHus SBISICTCS
MOJI'OTOBKA 00YYAIOIIUXCSI K OCO3HAHHOMY BBIOOPY JaIbHEHIIETO JKU3HEHHOTO TTYTH.
OOy4arommecs JOHKHBI CAMOCTOSTEIFHO UCIIOJIB30BaTh TPHOOPETEHHBIN B IIKOJIE OIIBIT
JeSITeIbHOCTH B PEATIBHOM KU3HH, 32 paMKaMU y4eOHOTo Tporiecca. [ JTaBHbIE 1IeTIH CPeTHEro
o0miero o0pa3oBaHUs COCTOST:

* B GOpMHUPOBAHUH LIETTOCTHOTO MPECTABICHUS O MUPE, OCHOBAaHHOTO Ha TPHUOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0aX AESITeTbHOCTH;

* B IPUOOPETEHUH OTBITA TO3HAHUS, CAMOTIO3HAHUS, PA3HOOOPA3HOH e TETFHOCTH,
* B IOATOTOBKE K OCO3HAaHHOMY BBIOOpY 00pazoBaTenbHON U MPOPECCHOHANTBHON TPAEKTOPUH.

Oco6eHHOCTBI0 00YyUeHHsI XMMUHU B CpEAHEH ILIKOJIE SIBJISIETCS] ONOopa Ha 3HAHMsI, OJIy4YEeHHBIE
IIpY U3YyYEHUH XUMUH B 8—9 Kiaccax, UX pacUIMpeHue, yriyOaeHue U cucTeMaTu3aliusl.

3. O0myIo XapakTepuCTHKY Y4eOHOI0 NpeaMeTa, Kype

o0yuyeHus: UHAUBUAYaTbHAsA, TApHAas, TPYIIOBasi, MHTEPAKTUBHAS
MeToabl 00yyeHus1:

-1T0 UCTOUHMKY 3HAHUIA: CIIOBECHBIE, HATJISIIHBIE, IPAKTUYECKUE;
-ITo ypoBHIO MO3HABAaTENIbHONW aKTHBHOCTH: TIPOOJIEMHBIN, YaCTHYHO-TTOMCKOBBIHN, O0BSICHUTEIHHO-
WJUTFOCTPATUBHBIH;
-ITo mpuHUIMNY pacu€eHEHHS WM COCAMHEHUS 3HAHUIN: aHATUTHYECKUM, CHHTETHYECKUM,
CpaBHUTEJIBHBIN, 0000IIAOIINIA, KITACCU(PUKAITMOHHBIH.

TexHosiornu 00y4eHusi: NHIMBHIyaIbHO-OPHUEHTUPOBaHHAs, pasHOoypoBHeBas, MKT.
Pe3yabTaThl 00yueHusi @opMbl NPOBEPKHU U OLIEHKH Pe3yJIbTATOB 00y4YeHUsI !
(opMBI TPOMEKYTOUHOTO, UTOTOBOTO KOHTPOJISL, TOM YHCIIE TTPE3EHTAIIUH, 3allliTa COOOIICHUH,
TBOPUYECKHUX, MPOESKTHBIX, UCCIIEIOBATENLCKUX PadoT)
Crnoco0bl NPOBEPKHU U OLIEHKHU Pe3yJIbTATOB 00y4eHHs: YCTHbIEC 3aU€Thl, TPOBEPOYHBIE PaOOTHI,
WHTEPAaKTHBHBIC 3aJJaHs], TECTOBBIN KOHTPOIIb, IPAKTHUYECKUE U TabopaTopHble paboTel. CpeacTrBa
NPOBEPKH U OLIEHKH Pe3yJIbTATOB 00yUYeHUS:

4. Onucanue MecTa y4eOHOro npeaMera, Kypca B y4eOHOM IJIaHe



B cucreme ectecTBeHHO-HayYHOT'O 00pa30BaHMsI XMMHS KaK YUeOHBIH MpeIMeT 3aHUMaeT BaXKHOE
MECTO B II03HAHUM 3aKOHOB IPUPO/IbI, POPMUPOBAHUH HAYYHON KapTUHBI MUPA, XUMUUYECKON
IPaMOTHOCTH, HEOOXOAUMOM Il TOBCEAHEBHOM XKHM3HH, HABBIKOB 3/J0POBOr0 U OE€30I1aCHOTO JUIS
YeJI0BEKA U OKpYXKarolllel ero cpelbpl 00pasa KHU3HH, a TAKKE B BOCIIMTAHUM SKOJIOTHYECKON
KYJIBTYpbl, JOPMHUPOBAHUU COOCTBEHHOM MO3UIIUH 10 OTHOIIEHUIO K XUMHUECKOW HH(pOpMaLuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

YcnemHocTs u3y4eHus: y4eOHOro IpeMeTa CBsi3aHa ¢ OBJIaICHUEM OCHOBHBIMU MOHSATHIMU
XMMUH, HAyYHBIMHU (PaKTaMH, 3aKOHAMH, TEOPUSAMH, IPUMEHEHUEM MOJIyYeHHBIX 3HAHUH MPH PELICHUN
MIPaKTUYECKUX 3a]a4.

N3yuenne xumMuu Ha 6a30BOM YpOBHE OpMEHTHPOBAHO Ha oOecrieueHue oomeo0pazoBaTeIbHON
1 OOLIEKYJIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Coneprkanne 0a30BOro Kypca Mo3BOJII€T PACKPHITh BEAYIIUE UACH U OTJCIbHBIC MOJI0KEHUS,
BAXHBIC B ITIO3HABATCIIBHOM U MUPOBO33PCHUYCCKOM OTHOHICHUMN: 3aBUCUMOCTD CBOMCTB BCIICCTB OT
COCTaBa M CTPOCHHUS; 00YCIOBICHHOCTh IPUMEHEHHUS BEIIECTB HX CBOMCTBAMHM; MaTEPHAITLHOEC
€IMHCTBO HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB; BO3pACTAIONIAs POJIb XUMHHU B CO3JITaHMH HOBBIX
JICKApCTB ¥ MAaTEPUAIIOB, B YKOHOMHH ChIPbsI, OXPaHE OKPYIKAIOIICH CPeJIbl.

N3yuenne npeamera «XUMUs» B 4acTH (OPMUPOBAHUS Y 00YHAIOLINXCS HAYIHOTO
MHUPOBO33PEHUS, OCBOEHUS OOIEHAYYHBIX METO/IOB MIO3HAHUS, A TAKXKE MPAKTUYECKOTO IPUMEHEHHS
HAyYHBIX 3HaHUI OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SX C MpeIMeTaMH 00JacTel eCTECTBEHHBIX,
MaTeMaTUYECKUX U T'YMAHUTApHbBIX HAYK.

OcoOeHHOCTH coziepkaHus Kypca «XUMHUsI» ABISIOTCA TNIaBHONW IPUYUHON TOTO, YTO B y4EOHOM IUIaHE
LIKOJIBI 3TOT MPEAMET NOSABIISAETCS MOCIEAHUM B PSAY €CTECTBEHHO-HAYUHBIX JUCLHUIUIMH, TOCKOJIBKY
JUISL €F0 OCBOEHUS IKOJIbHUKU JTOJKHBI 00J1a/1aTh HE TOJIBKO OMPEENIEHHBIM 3a11acoM
IpeBapUTENbHBIX €CTECTBEHHO-HAYYHbBIX 3HAHUM, HO U IOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM
MBILLUIEHUEM. Y pOBEHb U3ydeHus npeaMera — 6a3oBbiid. CornacHo aeiictByroiiemy basucHomy
yuyeOHOMY M1aHy pabodast nporpamma /it 10-11-ro kinaccoB npenycMaTpruBaeT 00y4eHHue XUMHUH B
oobeme 1 yac B Henento B 10 kimacce u 1 yac B Henenmto B 11 kiacce

S. Copep:xaHue y4eOHOI0 npeaMeTa, Kypca;
OcHoBHoe coaep:xkanue kypca xumun 10-11 kiaacc.ba3zoBblii ypoBeHb

OCHOBBI OPraHN4YecKO XUMHUH

IlosiBneHue u pPa3BUTHUC OpFaHHQCCKOﬁ XAMHU KaK HAYyKH. HpCI[MCT oprT: aHUYECKON XHMHUU.

MecTo u 3Ha4YEHHE OpFaHquCKOﬁ XUMHHU B CUCTEMC €CTCCTBCHHBIX HAYK.

XVWMHYECKOE CTPOEHUE KaK IOpPSIOK COECIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPraHWYEeCKUX COEIMHEHUMN
A.M. BytniepoBa. YriepoIHbId CKEJIET OPraHMYeCKOd MOJIeKysbl. KpaTHOCTh XMMHUUYECKON CBSI3H.
3aBUCUMOCTb CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOEHUsI MoJieKyi. M3omepus u nsomepsl. Ilonstue
0 (¢yHknuoHanpHOW  rpymme. [IpuHIMIBI  KiIaccu(UKALMKM — OPraHUYECKUX  COCTUHEHHUH.
Cucrematnueckass MeEXIyHapoJHas HOMEHKIATypa W TNPUHIUIB 00pa3oBaHHsA  Ha3BaHUU

OpraHUYeCKUX COCTUHECHUH.



Ankanbl. Cmpoenue monekyivl memana. I'omomornyeckuil psjx ankaHoB. [‘omosoru.
Homenxknarypa. M3omepust yriiepogHoro ckeiera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUYECKUX CBOUCTB.
XuMuYeckue cBOWCTBa (Ha MpUMEpe MeTaHa M 3TaHa): peaklMH 3amelleHus (TajoreHUpOBaHUE),
JNETUPUPOBAHUS KaK CIIOCOOBI IMOJTYYEHHMS] BAaXKHEMIIMX COEAMHEHMH B OPraHUYECKOM CHHTE3E.
l'openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIJIa B TPOMBIIIJICHHOCTH U OBITY.

Haxo;xz[eHHe B IIpUpoaA€ U IPHMMCHCHUE aJIKAaHOB. Tousmue o UUKTIOATIKAHAX.

Ausnikenbl. Cmpoenue monexynol smuiera. 'omosiorudeckuii psig ankeHoB. HomeHkiaTypa.
W3omepust yriepoHOTo CKelleTa U IMOJIOKEHHsI KpaTHOW CBSI3U B MoJieKyJie. XUMHUYECKHUE CBOMCTBA
(Ha mpuMepe ATUJIEHA): peaklUUu NPUCOENUHEHUs (TaloreHUpOBaHUE, cuopuposaHue, TUApaTAIMs,
2UOPO2ANI02eHUPOBaHUEe) KaK CIOCO0 MONydeHUs] (PYHKIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJAOPOJIOB,
ropenus. [lonumepusanus STUIEHa Kak OCHOBHOE HAINpaBJIeHHUE ero ucrosib3oBanus. [lonuatunen kak

prnHOTOHHa)I(HBIﬁ MMPOAYKT XUMUYICCKOTO ITPOU3BOACTBA. HpI/IMCHCHHC OTHJICHA.

Ankanuensl n Kayuykd. [loHstue o0 ankaaumeHax Kak YriaeBOJOpOJax C JABYMsS JIBOMHBIMU
cBsa3amu. Ilomumepuszanust auBuHmia (OyraaueHa-1,3) kak cnocoO MOJIydyeHHs] CUHTETHYECKOTO
Kayuyyka. HaTypanbHplii 1 CHUHTETHYECKHH KaydykKu. Bynkanusanus kaydyka. Pesuna. [IpumeHnenue

Kay4dyKa U pEe3UHBI.

Ankunbl. CmpoeHue monexynvl ayemunerda. I'oMONIOTHYeCKU psii ankuHOB. HomeHkmaTypa.
N3omepus yriaepogHOro ckenera U IMOJOKEHUsI KPaTHOM CBSI3M B MOJIeKyse. XUMHUYECKHE CBOWMCTBA
(Ha mpuMepe areTuiieHa): peakluyu MPUCOEeTUHEHUS (TaJOTeHUPOBaHUE, cUOpUposanue, TUAPATAIIHS,
2U0p02ano2eHuposaHe) Kak crnocod MoaydeHus MOJIMMEPOB U IPYTUX MOJIE3HBIX NPOAYKTOB. ['opeHue
aleTUJIeHa KaK WCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJITAMEHU I CBApKU M PE3KH METaJIJIOB.

HpI/IMeHeHI/IC allCTUJICHA.

Apenbl. beH3on kak npeacTaBUTENh apOMAaTHYECKUX YIIIEBOAOPONOB. CmpoeHue Monexynvl
Oenzona. XUMUYECKUE CBOWMCTBA: pEaKlMU 3aMelleHUusl (TaJoreHUpOBAaHUE) KaK CIIOCO0 MONydYeHUs
XUMHUYECKUX CPEJCTB 3alIUThl PACTEHUH, MPUCOECIUHEHMsS (THMAPUPOBAHUE) KaK JI0Ka3aTeIbCTBO

HeTpe/IeIbHOT0 XapakTepa Oensona. Peaknus ropenns. [Ipumenenue Oen3ona.

Cnuptsl. Knaccudukanus, HOMEHKIATypa, HW30MEpUs CHOUPTOB. MeTaHON M 3TaHON Kak
MIPEJICTaBUTENN MPeeIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUECKHUE CBOICTBA (Ha MpUMepe MeTaHoJa
U 9TaHOJIa): B3aMMOJICHICTBHE C HATpPUEM KaK CIOCO0 YCTAHOBJICHMS HAJIUYUS THIAPOKCOTPYIIIHI,
peakiys ¢ raJoreHOBOJIOPOJIaMH KaK CIIOCO0 MONYYEHHUs! pacTBOPHUTENEH, AeTHApaTals Kak crocod
IIOJIy4EHUsI JTWIICHA. Peaknus ropeHus: cnupThl Kak TOIUIMBO. [IprMeHeHHMe MeTaHOoja M 3TaHOIA.
DU3NOIOTNYECKOE ACUCTBUE METaHOJAa M JTaHOJAa HAa OpPraHM3M 4YeJOBEKa. OTHUIICHIIUKONb U

TIIAOCPHUH KaK MNPCACTABUTCIIN IMPCACIIbHBIX MHOT'OATOMHBIX CIIUPTOB. KauectBeHHnas pCaKkiusg Ha



MHOT'0aTOMHBIC CITUPTLEL U €€ NPUMCHCHUC JII paCliO3HABaHUA IIMICPUHA B COCTABC KOCMCTUYCCKUX

CpCAacCTB. HpaKTI/I‘ICCKOC IMPUMEHCHUEC STUJICHTJIMKOJIA U TJIMICPHUHA.

@®enon. CrpoeHue MoyeKynbl ¢eHoNa. BzaumHoe 6nusHue amomos 6 Molekyie @eHona.
Xumuueckue ceoticmea. e3aumooelicmeaue ¢ Hampuem, UOPOKCUOomM Hampus, dpomom. [lpumeHenue

denona.

Anpneruasl. Mertananb (opManberua) W STaHaimb (aleTalnbIeTUA) Kak MPEeICTaBUTENN
NpeaeNbHBIX albaeruaoB. KauecTBeHHBIC peakuy Ha KapOOHWIBHYIO TPYIITY (peakius «cepeOpssHOro
3epKana», B3aumoneicTBue ¢ ruapokcuaoM meau (II) m ux npumeHenue it OOHApPYKEHUS
IIPEEIbHBIX AJIJETUI0B B IPOMBIIUIEHHBIX CTOYHBIX BoAax. TokcHYHOCTD anbaerunos. [Ipumenenne

(dhopmaibieruia v arieTalibIeruia.

Kap6oHoBbIe KHCTOTBI. YKCYCHasi KUCIOTa Kak MPEACTaBUTENb MPEACNbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA (HAa MpUMEpPE YKCYCHOW KHCJIOTHI): pEaKkIuu C
MeTaJUlaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMU U COJSIMA KakK TMOATBEPXKICHHE CXOJICTBA C
HEOpPraHMYECKUMHU KHCIoTaMu. Peakuus sTtepudukanuy Kak Crnoco0 MOTYYeHHs CIOKHBIX 3(HUPOB.

HpI/IMeHeHI/Ie YKCYCHOﬁ KHCJIOTBI. HpCI[CTaBJ'ICHI/IC O BBICIIIHX Kap6OHOBBIX KHCJIOTaxX.

Crnoxuble 3¢upsl 1 kupbl. CllokHBIE 3QHUPBl KaK MPOIYKTHI B3aUMOJEHCTBUS KapOOHOBBIX
KHCIIOT co crnupramu. [IpuMeHeHue CIOXHBIX J(QUPOB B MNHUIIEBOM U  mapproMepHOU
MPOMBIIITIEHHOCTU. JKHUpBI KakK CIOKHbIE 3(UpBl TIMLEPUHA W BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble U KUBOTHBIE JKUPBI, X cOCTaB. Pacrio3HaBaHHMe pacTUTENBHBIX KUPOB HA OCHOBAHUU
UX HempeaenabHOro xapakrepa. Ilpumenenue >xupoB. ['MIponH3 UM OMBUIEHHE >KHPOB Kak CHOCO0
MPOMBIIIJICHHOTO TOJIy4Y€HHUs] COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUI4 KakK COJMM BBICHIMX

KapOOHOBBIX KUCJIOT. Morolie cBONCTBA MblLja.

VYrneonpl. Knaccudukanus yrineBomoB. HaxoxaeHue yriaeBofoB B mpupojne. [roko3a Kak
anprerunocnupt. bpoxxenue rmoko3sl. Caxaposa. [uoponus caxaposvl. Kpaxman U 1emiono3a Kak
OHMOJIOTHYeCKHe MOJIMMEphl. XMMHUECKHUE CBOMCTBA KpaxMalia U IEeJITI0NI03bI (TUIPOIH3, KaueCTBEHHAs
peaxius ¢ HoJ0M Ha KpaxMall U ee IpUMEHEHHUe i1 O0OHApYKEHHUs KpaxMaya B IPOAYKTaX MUTAHUS).
[Ipumenenue u Guosorudeckasi pojib yrieBojaoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe

all€TaTHOT'O BOJIOKHA.

WnenTudukanuss OpraHUYeCKUX COEAMHEHWH. [enemuueckas c643b MedxcOy Kiaccamu

opeanudeckux coeourenuu. TUIbI XMMUUECKUX peaKLUii B OpraHUUECKON XUMUH.

AmuHoOkucIOTEl U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aM@oTepHbie
opraHuueckue coeanHeHus. llenrtuaHas cBsi3b. buonorndeckoe 3HaueHue o-aMUHOKUCIOT. OOmactu

IPUMEHEHHUsS aMUHOKHCIOT. benku kak mpupognsie Ouomnonumepbl. CocTaB UM CTpOCHHE OENKOB.



XUMHUYECKHUE CBOWCTBAa OENKOB: TUApPONW3, AceHarypainus. OOHapykxeHue OENKOB MpPH IMOMOIIN
KayecTBEHHBIX (IIBETHBIX) peakmuid. [IpeBpamieHusi OeNKOB MHIM B OpraHu3Mme. buomorundeckue

dbyHKIMH OCTTKOB.

Teopeanecmle OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTPOCHHUS aToMma. DJIEKTpOHHas KOHUTYypalus
atoMa. OcHogHoe u 8030ycoeHHble cocmosanua amomos. Kinaccudukaiuss XaMU4eCKIX JIEMEHTOB (S-,
p-, d-smementbl). OCOOCHHOCTH CTPOCHHS SHEPreTUYECKHX YPOBHEHW aroMoB d-3JIEMEHTOB.
[lepuonnueckas cucrtemMa xumudyeckux d3emeHToB J[.M. MengeneeBa. DU3HYECKH CMBICT
[lepuonnueckoro 3akona J[.M. MenneneeBa. [lpuunHbl M 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
3JIEMEHTOB U MX COECJUWHEHUU MO MepuoiaM U rpymnnaM. DJEKTPOHHAs MPUPOJIa XUMUUYECKOU CBS3H.
DNeKTPOOTPULIATEIbHOCTh. Buabpl XuMHUueckoW CBs3M (KOBaJIGHTHAas, HOHHAs, MeTajuInuecKas,
BOJIOpOJIHAsI) M MEXaHU3Mbl ee oOpaszoBanus. Kpucmannuueckue u amopuvie eewecmea. Tunwvi
KPUCAILIUYECKUX pelemor (amomHas, MOJNeKYIApHAs, UOHHAA, MemAalludeckds). 3aeucumocms
Qusuueckux ceoticme sewjecmea om muna Kpucmauiiuyveckol pewiemxu. IIpuduHBI MHOr000Opasus

BCIIICCTB.

Xumunyeckue peakuuu. ['oMoreHHble U rereporeHHble peakiuu. CKOpOCTh peakiuu, ee
3aBUCHUMOCTh OT pa3JM4YHBIX (DAKTOPOB: MPHUPOJBI PEarupyrollUX BEIIeCTB, KOHUEHTpPalUuu
pearupyroomumx  BEIIECTB, TEMIIEpPAaTypbl, IUIOIIAAU PEaKUMOHHONW IOBEPXHOCTH, HaJIM4uUs
Karanusaropa. Poib KaTanu3aTOpoB B NPHUPOJAE W IMPOMBIIUIEHHOM Ipou3BoacTBe. OOpaTMMOCTh
peakimii. XHMHYECKOE PpaBHOBECHE W €ro CMEIIeHUWEe IMOoJl JeHCTBUEM pa3InYHbIX (PAKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM NPOAYKTOB peakluu, [aBi€HHE, TeMmIleparypa) s CO3JaHus
ONTHMAJIbHBIX YCIOBUI NPOTEKaHMSI XMMHUYECKUX IpoueccoB. Jucnepcuvle cucmemsl. Ilonamue o
Konnouoax (3onu, eeau). Mcmunuvie pacmeopsi. Peakuuu B pacTBOpax 3JEKTPOJIMTOB. pH pacTBopa
KaK TIOKa3aTelb KUCIOTHOCTU cpenbl. ['maponus cojeil. 3HaueHHe TUAPOIU3a B OHMOIOTHYECKUX
oOMeHHBIX mporeccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B MPUPO/JIE, TPOU3BOICTBEHHBIX
mpoueccax M JKU3HENESATENbHOCTH OpraHu3MoB. OKHCINUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB IJIABHBIX M MOOOYHBIX HOATPYMHN (Menb, JKElIe30) U HEMETaJIOB:
BOJIOpOJIa, KUCIOpO/a, raJIoTeHOB, Cephl, a30Ta, Gocdopa, yriepoaa, kpemHus. Koppo3us MeTamios:
BUJIBI KOPPO3HHU, CHOCOOBI 3alIUTHl METAIIIOB OT KOPPO3UU. DIEeKMPOAU3 PACMBOPO8 U PACNIABO8.

le/lMGHeHue JJIEKMPOSIU3A 6 NPOMbILUUIEHHOCTU.

XuMHA ¥ KU3HD



Hayunbie metonpl mo3HaHus B XUMUHU. McTouHWKM xumudeckod uHpopmanuu. Ilowmck
uH(popMallMd TIO Ha3BaHWSM, UIACHTHQHUKATOpPaM, CTPYKTYpHbIM Qopmynam. MopaenupoBanue

XUMHYECCKUX IIPOLECCOB U HBJ'IeHHfI, XUMUYECKUL aHAIU3 U cunmes Kak MCTOABI HAYYHOT'O IIO3HAHMA.

Xumust U 370poBbe. JlekapcTBa, (epMEHTbI, BUTAMUHBI, T'OPMOHbBI, MHHEPAJIbHBIC BOJBI.
[Tpobnembl, CBsI3aHHBIE C NPUMEHEHHWEM JICKApCTBEHHBIX IIpPEraparoB. BpeaHble NPUBBIYKKA U
GbaxTopsl, pazpylaroiue 310poBbe (KypeHue, ynoTpeOieHue ankoroys, HapkoManus). Parponanbsaoe

nutanue. [uwesvie 0obasku. OCHoOB8bl NUUEBOU XUMULL.

XuMus B TIOBCETHEBHOW XW3HU. Moromme u yuctsamme cpenacrBa. Cpedcmea 6Oopvowl ¢
ObLIMOBLIMU HACEKOMBIMU. peneliienmsl, uHcekmuyuosvl. CpeacTBa JTWYHOW TUTHEHBI U KOCMETHUKHU.
[IpaBuna Ge3omacHON pabOTHI C €IKUMH, TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMU

OBITOBOI XUMUH.

XUMHUS U CEeNbCKOE X0351iicTBO. MuHepanbHble U oprannyeckue ynoopenus. Cpeacrsa 3aiuThl

pacTeHui.

Xumus U 3Hepreruka. [IpuponHble MCTOYHMKHM yriaeBoAopoaoB. [IpupoaHbIi M NONYTHBIN
HeTSIHOHN raspl, X cOCTaB M Hcnoib3oBaHue. CocTaB HepTH U ee mepepaboTka. HedrenpoayKTsl.
OxrtanoBoe wuymcino OeH3uHa. OxpaHa OKpykarouied cpensl mpu HedrenepepaboTke U

TPaHCIOPTUPOBKE HEPTEMPOAYKTOB. AJIbTEPHATUBHbBIE UCTOYHUKH SHEPTUU.

Xumus B CTPOUTCIILCTBE. HCMCHT. beromn. HOI[60p ONTUMAJIBHBIX CTPOUTCIIbHBIX MAaTCPUAIIOB

B HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA.

XUMHST U OKOJIOTHsl. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl W €ro IMOCIEeACTBUSA.

Oxpana rugpocdepsl, Mo4Bbl, aTMOChEpsI, PIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenue MonexkynsspHod (OpMyIbl OPraHHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH H

MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOAIIUX B €70 COCTAB, UJIU IO MPOAYKTaM CrOpPaHUsI.
Pacuetsr MmaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Pacuetsr Maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIM OJJHO U3 BEILECTB

JAaHO B U30BITKE (MMEET MPUMECH ).

PacueTst MaccoBod wiM OOBEMHOW JOJM BBIXOJAa MPOIYKTAa PEAKIIMH OT TEOPETHUYCCKHU

BO3MOXXHOI'O.



Pacuets! TemoBoro 3¢ dekra peakuuu.
Pacuersl 00BEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKUX PEAKLIUAX.

Pacuersr Macchl (0ObeMa, KOJTMUECTBA BEUIECTBA) MPOIYKTA PEAKLIMHU, €CIH OJHO M3 BEILECTB

JaHO B BUJIC paCTBOpaA C OHpCI[CJ'ICHHOfI MAacCOBOH I[OJ'ICI‘/'I pPacTBOPECHHOI'O BEHICCTBA.

IIpumepHBbIe TEMBI IPAKTHYECKUX PA00T (Ha BHIOOP yuHnTeI):
KauecTtBeHHOE omnpezaeneHue yriaepoja, BOA0OPOoIa U XjIopa B OpPraHU4eCKUX BELIECTBAX.
KoHcTpyrpoBaHue mapocTepKHEBBIX MOJIETEH MOJIEKYJI OPraHUYECKUX BELLECTB.
PacrnioznaBanue miacTMacc ¥ BOJIOKOH.
[TosryueHne UCKyCCTBEHHOTO ILIETIKA.
Penienne sxcriepuMeHTaIbHBIX 337a4 Ha MOIY4EHUE OPraHUYECKHUX BEIIECTB.
Pemenne skcriepuMeHTaIbHBIX 337a4 Ha paCliO3HABaHUE OPraHUYECKHUX BELIECTB.
W nenTudukaiyst HEOPraHM4eCKUX COCTUHEHUH.
[Tonydyenue, coOupanue u pacro3HaBaHHUE Ta30B.
Pemnienne skcriepuMEHTANBHBIX 3a7a4d 10 TeMe «MeTauib».
Pemenne skcnepuMeHTaNBHBIX 3a7a4 110 Teme «HemeTasi.

Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 I1I0 TEMC «l'eHeTyeckas CBSI3b MCXKAY KiIacCaMu

HCOPTaHNUYCCKUX COCIUHEHUI.

Pemienne OKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMC «l'eHeTudecKas CBS3b MCXKAY KJacCaMUu

OpPraHUYECKUX COEIUHEHUI.
[Tony4yenue 3THIIEHA U U3YYEHUE E€rO CBOMCTB.
[Tony4yeHue yKCyCHOM KUCJIOThI U U3yUYEHUE €€ CBOMCTB.
I'maponus kupos.
N3roToBneHne Mbljia pyqYHON pabOTHI.
XUMHUS KOCMETHYECKHUX CPEJCTB.

HccnenoBanue cBOHCTB OEIKOB.



OCHOBBI TUIIEBON XUMHH.

HccnenoBanue MUMIEBBIX T00ABOK.

CBoiicTBa OJITHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUYECKUE CBOWCTBA aJIbJIETU/IOB.

CuHre3 cnoxHOro 3dupa.

I'upponus yrieBonos.

YcTpaneHue BpeMEeHHOM )KECTKOCTH BOJIBI.

KauecTBeHHbIE peakliiy HA HEOPTaHUUECKHUE BEIIECTBA U NOHBI.

HccnenoBanue BIUSHUSA PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIUu.
Omnpenenenne KOHIEHTPAIMU PacTBOPa aCKOPOMHOBOW KUCIOTHI METOI0M TUTPOBAHHUSI.

6. TpeGoBaHMs K YPOBHIO NOATOTOBKH 00Y4YaIOIMXCS;

PesyabTaThl 00yyeHHs1 1O NpeaMeTy XUMHUS.
IlnanupyemMsble JIMYHOCTHBIE pe3ybTaThbl ocBoeHus:t OOII:
—  OpHMeHTalMs OOydyaroIMXCsl Ha JOCTH)KEHHE JHMYHOIO CYACThs, peau3alii0 MO3UTUBHBIX

KU3HEHHBIX TEpPCHEKTUB, HMHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEIEICHUIO, CTIOCOOHOCTh CTaBUTH LIETTH U CTPOUTH KU3HEHHBIE TIJIaHBI;

—  TOTOBHOCTH M CLIOCOOHOCTh O0ECIIEYUTh ce0e M CBOMM OJIM3KUM JIOCTOMHYIO )KH3Hb B IIPOIecce
CaMOCTOSITENTLHOM, TBOPUECKOI M OTBETCTBEHHOMU AESITENLHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIMXCS K OTCTaMBAHHWIO JIMYHOTO JIOCTOWMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTb W CIOCOOHOCTH BBIpAOATHIBATH COOCTBEHHYIO TO3HUIIUIO 10
OTHOIIIEHUIO K OOIIECTBEHHO-TIOTUTHYECKUM COOBITHUSIM TIPONIIOT0 W HACTOSIIIETO HAa OCHOBE
OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH U JJOCTHKEHUI HaIlle CTpaHbl;

— TpUHITHE W peanu3alus EHHOCTeW 30pOBOTO M 0e30macHOro odpasza >KU3HH, OepexHOe,
OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY M TICHIXOJIOTHYECKOMY
3JI0POBBIO;

—  HEeNpUsATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.

— HPAaBCTBEHHOE CO3HAHHE W TMOBEJICHHE Ha OCHOBE YCBOCHHUS OOIIEYENOBEUYECKHX IEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS M TOBEJACHUS B TMOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
TUajor C JPYTUMHU JIIOJbMH, JIOCTHUTaTh B HEM B3aMMOIIOHMMAHMS, HAaXOJWTh OOIIHME IETH U
COTPYIHUYATH JUISI UX JTOCTHKEHUS;

—  CIOCOOHOCTH K COIEPEKUBAHUIO U (POPMUPOBAHKUE TTO3UTHUBHOTO OTHOIICHHS K JIIOJSM, B TOM

qucjiI€ K JHoaM C OrpaHMYCHHBIMHM BO3MOXHOCTAMHU 3J0POBbS W HHBAJIWIAM, 6€p€}KHOC,



OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (PU3UUECKOMY M MICUXOJIIOTUIECKOMY 3/I0POBBIO IPYTHX
JOJIeH, yMEeHHe OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMupOBaHHE BBIPAKEHHOU B MOBEJCHUHN HPABCTBEHHOM MMO3ULIMHU, B TOM YHCIIE CIOCOOHOCTH
K CO3HATEIIbHOMY BBIOOpY J00pa, HPAaBCTBEHHOTO CO3HAHMS M TOBEJCHHUS HA OCHOBE YCBOCHUS
O0IIIeYeTIOBEYECKMX IIEHHOCTeW W HPAaBCTBEHHBIX YYBCTB (UECTH, JOJdra, CIPaBEIMBOCTH,
MUJIOCEPIUS U IPYKETIOO0H);

—  pa3BUTHE KOMIIETEHIMI COTPYIHHUYECTBA CO CBEPCTHUKAMH, NEThbMHU MIIQJIIErO BO3pAaCTa,
B3pPOCJIBIMH B 00pa30oBaTeIbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HCCIIE0BATEIHCKOM, TPOSKTHON 1
JIPYTUX BUAAX ACSITEIHLHOCTH.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU, 3HAUUMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPUYECTBY, BIAJCHHE NOCTOBEpPHOW MH(pOpManuen o
MEPEIOBBIX JOCTHKCHUSX M OTKPBITUSX MHUPOBOH M OTCUYCCTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 YCTpOICTBE MHpa 1 00IIEeCTBa;

— TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTKECHUH
BCEH JKM3HH; CO3HATEIIbHOE OTHOUIICHHE K HEMpPEephIBHOMY OOPAa30BaHHMIO KaK YCJIOBUIO YCIEUIHOM
npodecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

—  JKOJIOTMYecKasi KylbTypa, OepeKHoe OTHOLICHHS K POJHON 3emile, MPUPOIHBIM OOraTcTBaM
Poccun u wMupa; MOHMMaHHME BIUSHUS COIUAIBHO-DKOHOMHUYECKMX MPOIECCOB HA COCTOSIHHE
MPUPOJHON U COIMATBLHOM Cpebl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPHUPOAHBIX PECypCOB; YMEHUS H
HAaBBIKM Pa3yMHOTO IMPUPOJIONIOIH30BAHNS, HETEPITUMOE OTHOIIICHUE K JCUCTBUSM, PUHOCSIIAM BpPE/T
HKOJIOTUH; PHOOPETEHHE OIBITA KOJIOTO-HAIIPABICHHOH! JEATEIIEHOCTH;

—  DCTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K ACTETUYECKOMY O0YCTPONUCTBY COOCTBEHHOTO
ObITa.

—  OCO3HaHHBIA BBIOOP Oynaymied mpodeccuu Kak MyTh U CHOCOO peaau3alri COOCTBEHHBIX
KU3HEHHBIX TUIAHOB,;

—  TOTOBHOCTBH OOYYaIOIIUXCSI K TPYAOBOU MPOPECCHOHATBHON ASSITENFHOCTUA KaK K BOZMOKHOCTH
y4acTHs B peUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATLHBIX TPOOIIEM;

—  TOTPEOHOCTh TPYIUTHCS, YBaXKEHHE K TPYAy W JIIOIAM TPYAa, TPYAOBBIM JTOCTHIKEHUSM,
TOOpOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHONICEHHWE K pPa3HBIM BHAAM TpPYIOBOU
JeSITeNIbHOCTH;

— TOTOBHOCTh K CaMOOOCIY)KMBAaHHIO, BKJIIOYas OOY4YCHHE U BBHIMOJHEHHE JIOMAIIHUX

00s13aHHOCTEIA.

IlnanupyemMblie MeTanpeaMeTHbIE pe3yabTaThl ocBoennst OOII:

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

BbINyCKHUK HAY4YUTCS:



—  CaMOCTOATEILHO OIPEAEHATH LIENH, 3aJaBaTh IIapaMETPhl U KPUTEPUH, 10 KOTOPHIM MOXKHO
OTPEICTUTh, YTO 1IEJIb JIOCTUTHYTA;

—  OIICHHUBaTh BO3MOJKHBIC IIOCIICACTBUS IJOCTHXKCHHS IIOCTABICHHON IICIH B JEATEIIBHOCTH,
COOCTBEHHOW KW3HU WM XKU3HU OKPYXKAIOIIUX JFOJIEH, OCHOBBIBAACh HA COOOPAKEHUSAX JTUKH U
MOpaiu;

— CcTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 3a7a4yd B 0OOpa30BaTEIbHON JEATEILHOCTH U
YKU3HCHHBIX CUTYaIHsIX;

—  OLEHHMBAThb PECypCHI, B TOM YHCJIE BpeMs U Ipyrue HeMaTepualbHbIE PECypChl, HEOOXOIUMbIE
JJIA JOCTHUXKCHUA [OCTaBJICHHOH neiau,

— BbIOMpaTh MyTh JOCTHXKEHHS LIENH, IUIAHUPOBaTh pELICHHE IOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPaThI;

—  OpraHu3o0BBIBaTh A(PQPEKTHUBHBI IMOMCK PECYypcOB, HEOOXOMUMBIX JJS  JOCTHKEHHS
IIOCTaBJICHHOM 1IN,

- COIIOCTaBJIATH HOJ'Iy‘IGHHBIfI pe3yibTaT ACATCIBHOCTHU C ITOCTaBJICHHON 3apaHee LCJIbIO.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
BbINyCKHUK HAYYUTCS:

— HCKaTh W HAXOJUTh OOOOIIEHHBIE CIMOCOOBI pEeIIeHUs 3a7ad, B TOM YHUCJE, OCYIIECTBIISThH
pa3BepHYTHI WHGOPMAIIMOHHBIM TOWCK ¥ CTaBUTh HA €ro OCHOBE HOBbIE (y4ueOHBIE U
MO3HABATENbHbIC) 33/1a4H;

—  KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH MH(OPMALIUIO C Pa3HBIX MO3UIUI, paCHO3HABAThH
1 (pUKCUPOBATH MPOTUBOPEUUs B MH(HOPMAITMOHHBIX UCTOUYHUKAX;

—  WCIOJB30BAaTh  pa3lIUYHBIE  MOJEIHHO-CXEMAaTUYECKHe CpEeACTBAa IS  MpEeACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHMIA, a TaKXKe MPOTHBOPEUMIA, BBIABICHHBIX B WH(GOPMAIMOHHBIX
HMCTOYHMKAX;

—  HaXOAWTh W TIPUBOAWTH KPUTHUYECKUE apTyMEHTHI B OTHOIIEHWW JEHCTBUA W CYXICHUUN
JPYTOTro; CIIOKOWHO U Pa3yMHO OTHOCHTHCS K KPUTHUECKUM 3aMEYaHHSIM B OTHOIIEHUH COOCTBEHHOTO
CYXJICHHSI, pACCMAaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 3a paMKH Y4eOHOro MpeaMeTa M OCYHIECTBIATH IIEJICHANIPABICHHBIA MOUCK
BO3MOYKHOCTEH JJISI MIUPOKOTO MEPEHOCA CPEJICTB B CTIOCOOOB JIEHCTBUS;

—  BBICTpaWMBaTh WHAWNBUIYAJIbHYIO O00pa30BaTEIbHYI0 TPAEKTOPHUIO, YUUTHIBAS OTPAHUUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYCHUS;

— MCHSTH U YACPIKUBATL PA3HBIC ITO3UIIUU B MMO3HABATCIILHOM ACATCIIbHOCTH.

KoMMyHHUKaTHBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUSA



BbINyCKHUK HAYYUTCS:

—  OCYILECTBIIATH JCJIIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpPHU 00pa30oBaTEIbHON OpraHU3alliy, TaK U 3a €€ MpeesiaMu), TOJ0NpaTh MaPTHEPOB IS IEIOBOM
KOMMYHHUKAIIMA UCXOId W3 COOOpaX€HUH pPe3yJbTaTUBHOCTH B3aUMOJCHCTBUSA, a HE JIMYHBIX
CHMIIaTHI;

—  TIPH OCYIIECTBJICHHUH TPYMIIOBON pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK U WICHOM KOMaH/bI B
Pa3HbBIX POJIsX (FeHepaTop UAeH, KPUTHK, UCIIOJIHUTENb, BHICTYIAIOIINM, SKCIEPT U T.1.);

—  KOOPAWMHUPOBATh M BBINIOJHATH pabOTy B YCIOBUSX pPEAIbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

—  Pa3BEpHYTO, JIOTUMYHO W TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAaHUEM aJCKBATHBIX
(YCTHBIX M IMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(MJIMKTOTEHHBbIE CUTYAllUU M IMPEAOTBpAlaTh KOH(JIUKTHI 10 UX aKTUBHOM
¢a3zbl, BRICTpanBaTh JEJIOBYIO U 00pa30BaTENbHYI0 KOMMYHHKAIMIO, N30erasi TMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpeameTHbIE pe3yJbTATHI.

B pe3ysabTare uzyuenusi yued0HOro npeamMera «XuMms» Ha YPOBHE CPeTHEr0 001ero
o0pa3oBaHus:

BorinyckHUK HA 6230BOM YPOBHE HAYYUTCS:

—  packpbIBaTh Ha NpUMepax poib XMMUU B (POPMHUPOBAHMH COBPEMEHHOW HayyHOW KapTHHBI
MHpa U B IPAKTUYECKON JEATENBHOCTH YEIOBEKA;

— ACMOHCTpHUPOBATL Ha IMPUMEPAX B3aUMOCBA3b MCKAY XUMHEH W APpyruMmn €CTCCTBCHHBIMHA
HayKaMu;

—  PacKpbIBaTh Ha IPUMEPAX IOJIOKEHUSA TEOPUH XUMHUecKoro ctpoeHust A.M. bytieposa;

— noHuMath ¢uznueckuit cmbica Ilepuoanueckoro 3akona /[.1. MenzneneeBa u Ha ero ocHOBe
OOBICHITH 3aBUCHMOCTH CBOWMCTB XHMHYECKHX DJJIEMEHTOB U O6p330BaHHBIX MU BEUIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBACHATH MPUYMHBI MHOT'000pAa3Msl BEIIECTB HA OCHOBE OOIINX MPEeACTaBICHU 00 UX COCTaBe
U CTPOCHHH;

— TPUMEHSATH IPAaBWJIA CHUCTEMATHYECKOM MEXKIyHApOJHOM HOMEHKJIATYpbl KakK CpeACTBa
pa3nuyeHus U UJISHTU(UKAIIUU BEIIECTB M0 UX COCTaBY U CTPOEHUIO;

—  COCTaBISTh MOJIEKYJISIPHbIE U CTPYKTYpHBIE (DOPMYIIBI OPraHNYECKUX BELIECTB KaK HOCUTEIEH
MHGOpMAllMU O CTPOEHUM BEIIECTBA, €r0 CBOMCTBAX M IPUHAIJIEKHOCTU K ONPEAEICHHOMY KJIaccy
COCTMHCHHI,

—  XapakTepu3oBaTb OpPraHMYECKHE BEIIECTBA 110 COCTaBYy, CTPOEGHUIO U  CBOMCTBaM,

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHLIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,



— TPHUBOIUTH TPHUMEPhl XHUMHUYECKUX PEaKIUi, pPaCKpHIBAIONIMNX XapaKTepHBIE CBOWCTBa
TUIHYHBIX TPEACTABUTEICH KIACCOB OPraHMYECKUX BEHIECTB C MEJIbI0 HMX HIACHTH(QHUKAINUU |
00BsCHEHHS 00J1aCTH IPUMECHEHUS;

—  TPOTHO3MPOBATh BO3MOXXHOCThH MPOTEKAHMS XUMHYECKHX PEaKIUii Ha OCHOBE 3HAHUU O THUIIAX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

—  WCIIONIb30BaTh 3HAaHUSI O COCTaBe, CTPOCHHUM W XWUMHYECKUX CBOWMCTBAX BEIICCTB JUIS
0€301acCHOTO MPUMEHEHUS B TPAKTHYECKON JCATEIIEHOCTH;

—  TPHUBOJIUTH MPUMEPHl TPAKTHYECKOTO HCIIOIB30BAHMS MPOAYKTOB mepepaboTku HepTH u
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COCIWHEHUHN (TOJMATUIICHA, CHUHTETUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

— TNPOBOAMWTH ONBITHI [0 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: TIHUICPUHA, YKCYCHOM
KHCIIOTBI, HENPEEIbHBIX KHUPOB, TJIFOKO3BI, KpaxMaya, OCJIKOB — B COCTaBE MHINEBHIX MPOAYKTOB H
KOCMETHYECKHX CPEJICTB;

— BJIQACTh MpaBWIAMH M TpueMamu Oe30mMacHO paboThl ¢ XUMHYCCKHUMH BEIECTBAMU H
1abopaTOpHBIM 000PYIOBAHUEM;

—  yCTaHaBIWBAaTh 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pEaKkIud M CMEHICHUS XUMHUYECKOTO
paBHOBECHSI OT PA3IMUYHBIX (PAKTOPOB C IEIBIO ONPEACICHHS ONTHMAIBHBIX YCIOBUU MPOTCKAHHS
XUMHUYECKHUX TPOIECCOB;

—  TPUBOJUTH MPUMEPHI THIPOIH3a COJICH B MOBCEAHEBHOW KU3HU YETIOBEKA;

— TPHUBOJIUTH  NPUMEPHl  OKUCIWTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIMH B TPHPOJIE,
MIPOU3BOJICTBEHHBIX TPOIIECCAX M KU3HEICATSIIBHOCTH OPraHU3MOB;

—  TPUBOJIUTH NMPUMEPHl XUMHYECKHX PEAKIUl, PaCKPBIBAIOIIUX OOIIHNE XUMHUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

—  TIPOBOJAMTH PacUeThl HA HAXOXKJICHUE MOJICKYJSIPHON (hOPMYIIBI yIIIEBOJOPOIA IO MPOAYKTAM
CTOpaHHS M TI0 €r0 OTHOCUTEIIbHOH IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JICMEHTOB, BXOJSIIUX B €TI0
COCTaB;

— BIaAeTh TMpaBWiIaMu O€30MacHOro OOpamleHUuss € €OKUMH, TOPIOYUMH ¥ TOKCHYHBIMH
BEIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

—  OCYIIECTBIISATH TOWCK XHMHYECKOH WH(pOpPMAIMK TI0 Ha3BaHHUSIM, HICHTH(PHUKATOpPAM,
CTPYKTYpPHBIM (hOpMYJIaM BEIIECTB;

—  KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH XUMHUYECKYI0 MH(POPMAIUIO, COAEPIKAIIYIOCS B
COOOIIIEHUSAX CPEeNICTB MaccoBoi nH(opmarmu, pecypcax HTepHETa, HAYYHO-TIOMYISPHBIX CTATHAX C
TOYKH 3PEHHS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISIX BBISBICHHS OIIMOOYHBIX CYXICHUH H
dhopmMupoBaHus COOCTBEHHOU MTO3UIINH;

—  TPENCTaBJSITh IMYTH PEHICHHUS TJIOOANBHBIX TPOOJIEM, CTOSIIMX Tepel] YeIOBEUYECTBOM:

9KOJIOT'MYCCKUX, SHCPTCTUUCCKUX, ChIPHCBLIX, U POJIb XUMHHU B PCHICHUN 3TUX Hp06HeM.



BLIIIyCKHI/IK Ha 0a30BOM YPOBHE MOJYYUT BO3SMOKHOCTh HAYIYUTLCSH:

—  WIIIOCMPUPO8Amb HA NPUMEPAX CIMAHOBIEHUE U IBONIOYUIO OPAHUYECKOU XUMUU KAK HAVKU HA
PA3IUYHBIX UCMOPUYECKUX IMANAXx ee pa3eumusi;

—  UCNONb306aMb  MemoObl HAYYHO20 NO3HAHUS NPU  BbINOJHEHUU NPOEeKmo8 U yueOHO-
UCCIe008AMENbCKUX  3a0ay N0 UBVYEHUIO  CBOUCME, CHOCOb08 NONYUeHUus U PACnO3HABAHUSA
Op2aHUYEeCKUX BeUjecms;

—  00BACHAMb NPUPOOY U CNOCOOLI 0OPA308AHUSL XUMUYECKOU C853U. KOBALEHMHOU (NOJSPHO,
HENONAPHOU), UOHHOU, MeMAauIu4yeckol, B6000POOHOU — C UYelblo ONpedeseHUs XUMU4ecKou
AKMUBHOCTU 8EUIECME,

—  YCMAHABIUBAMb 2€HEMUYECKVIO C653b  MeHCOy KIACCAMU OP2AHUYeCcKux eeujecme O
000CHOBANUA NPUHYUNUATILHOU B03MONCHOCMU NOJVYEHUS OP2AHUYECKUX COeOUHeHUUl 3A0aHHO20
cOCmMasa u CmpoeHus;

—  YCMAHABIU8AMb 83AUMOCEA3U MedCOy (Pakmamu u meopueil, NPULUHOU U Cledcmeuem npu

aHaauze l’lp06]l€MHblx cumyauuﬁ u obocHosaHuu npurumaemsvlx pemeHwJ HA OCHO6€E XUMUYECKUX

3HaHUU.
7. TemaTHYecKoe NJIAHUPOBAHHE
NoNe Bcero, 13 Hux
m\n HauMeHOBaHUE TEMbI Hac. IPaKT. KOHT.
babOTHI pabOTHI
1 Beenenne 1 - -
2 Teoperuyeckne 0CHOBbI OPraHUYECKOM 4 - -
xumuu(44.)
3 Yraesoxopoabi(4. ) 11 1 1
4  Kucaopoacoaep:kamue opraHndecKne coeMHeHUs 12 2 -
(124.)

5 |A3oTcoaep:Kaiiue OpranHnyeckue coexnHenus. (44) 4 1 -

6 CucremaTtu3zanus 1 00001IeHHEe 3HAHUN TTO KypCy 2 - 1
OpPTaHWYECKON XUMUU

7 | IToBTOpenue 2 - -

8 | Teopernuyeckue 0CHOBbI XMMHH 19 1 -

9 | BaxHeimme XMMIUYIeCKHe TTOHITHS W 3aKOHBI 4

10 | Crpoenue BemiecTBa 3

11 | Xumudeckue peakiuu 3

12 | PacTBOpHI 5

13 | DneKTpOXMMUYECKHE PEaKIINU 4

14 | Heopranuyeckasi XuMHUsA 11 2 2

15 | Meramibt 6




16 | Hemerasuisl 5

17 | XuMud u Ku3Hb 3 - -
Hroro 70 7 4
8.

Onucanue y4eOHO-METOAMYECKOT0 W MATEPHATbHO-TEXHUYECKOro odecrnedyeHus

00pa30BaTeJIbHOIO MPoLecca;

YueboHO-MeTOAMYECKOE 0O0eceueHne

Jluans YMK no xumum I'.E. Pymsutuca, ®.I. Penpamana. 10-11 knaccel. M3paTenbcTBO
«IIpocsemenne» ®I'OC

Xumus, 10 k. - I'.E. Pymsutuc, ®@.I'. ®enpaman Mocksa « [Ipocsemenue» 2018
a) auTeparypa AJisl y4almMxcs:
E.A. Epemun, H.E. Ky3pmenko «CnpaBouHuK mKoJIpHHEKA 10 Xxumuu 8-11 ximace, M, «Zpodax, 2010 .
JLIO. AnukGepoBa «3anumarenbHas xumuss», M, «ACT — I[Ipeccy, 2009r.
Xumus. 10 xnace: I'.E. Pymsutuca, @.I'. @enpamana. yaeOHHK 151 001IIe00pa30BaTeIbHBIX
yUpexXIeHU/.
0) uTepaTypa AJsl yYuTeNs:
I'.E. Pynzutuca, @.I'. ®enpamana. Meroauueckoe nocodue amnst yuutens. Xumus 10-11 kmace. — M.:
Hpoda, 2008.
I'.E. Pynzutuca, @.I'. ®enpamana. Xumud. 10 xnacc: Hactonphas kaura yuurens. - M.: Ipoda, 2008.
JI.B. Komucaposa, N.I', [Ipucaruna «KoHTposibHbIE U IPOBEPOUHbIE padbOThI 110 XxuMuu 10 kacey, M.,
«Dx3ameny, 2007r.
M.IO. T'opxosenko «Iloypounsie pazpabotkuy» mo xumuu 10 kiace, M., «Bako», 2010 r.
YyebHO—MeToIMUecKas ra3era s yuutenel, uza. «llepsoe centsops», M., 2009-2011 r.
B) 2JIEKTPOHHbIE MOCOOUA:

CD pucku «OO61mas 1 Heopranudeckas XuMus», Opranuyeckast XuMus», «BupryanbHas nabopatopus»
Hutepuer-pecypest: http://www.chem-astu.ru/chair/study/genchem/index.html .
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/ http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html
OcHauleHue yueOHOro npouecca

HartypajbHbie 00beKTbI:
Konnexkunuu MuHepanaoB U FOPHBIX MOPOJ; U CIUIaBOB; MuHepanbHbIX yaoopenuit; [Tnactmace,
Kay4yKOB, BOJIOKOH.

XHMHYeCKHEe peaKTUBbI 1 MATEPHUAJIbI:
Haubosee yacTo ucnosib3yemole :
1)IIpocTsie BemecTBa: Me/Ib, HATPUH ,KaTbIIANA, MarHUH, JKeJe30, ITUHK;
2)okcuasl: Meau(||),kanpuus, xenesa(|||),Mmaraus;
3)KHUCTIOTBI: CepHasi, COJISIHASL, a30THAs;
4)ocHOBaHMSI - TUJIPOKCH]IBI: HATPHS, Kablins,25%-HbIil BOJHBIA pacTBOpP aMMHUAKa;
5)conu: xJopuabl HaTpus, Meau(||),atoMuHus, Kene3a(|||);HUTpaTsl Kajus, HaTpus, cepedpa; CyabaTbl
meau(||),xenesa(||),xenesa(|||),aMMoHuUS; HOIUT Kallus, OpOMUI HATPUS,;
6)OpraHnuecKue COeIMHEHMS: ITaHOJ, YKCYCHasl KUCIIOTa, METHUIJIOBBIA OpaHKeBbIH, (peHonpTanenH,
JaKMycC.

Xumuyeckas JadopaTopHasi Iocyaa, annaparsl 1 NpuOOpbI:
1)ITpuGops! asis pabOTHI C Ta3amu;
2)anmapatbl 1 TpUOOPHI JUISL OTIBITOB C TBEPJBIMU, )KUAKUMH BEIIECTBAMH;
3)uzMepuTeNbHbIe TPUOOPHI U MPUCTOCOOICHUS ISl BBIMIOJTHEHUSI OTIBITOB;
4)cTeKNIsHHAs U IJIacTMAccoBasi MOCyAa U MPUCTIOCOOICHUS JUIsl IPOBECHUS OIBITOB.

Mopean:



http://www.chem-astu.ru/chair/study/genchem/index.html
http://chem-inf.narod.ru/inorg/element.html

HaGopsr Monieneit aTOMOB JIJIsl COCTABJICHHS IIIAPOCTEPIKHEBBIX MojIeiell Monekyir; Kpucrammudyeckue
pELIETKH COEH.

Y4eOHble mocOOUA HA NTEYATHOM OCHOBE:
[Iepnoanueckas cucrema XuMu4eckux 3ieMeHToB [I.11.Menneneesa;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHHH COJIEH;
DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN METAIIOB;
ANTOPUTMBI 1O XapaKTEPUCTUKE XUMUYECKHUX AJIEMEHTOB, XUMHUUECKHUX PEaKIIHii, pelIeHUIO 3a/1a4;
JupakTrdeckue MaTepuaibl:pabodne TETpaau Ha IeYaTHONH OCHOBE, HHCTPYKIIUU, KAPTOUKHU C
3aJaHUSIMU, TaOIHIIBI.

JKPaHHO-3BYKOBbI€ CPe/ICTBA 00YUeHUsI:
CD, DVD-nucku, Buaeogmibmbl, TuaduaIbMbl U THANIO3UTHBEI, KOMITBIOTEPHBIC PE3CHTAIINHN B
dbopmare Ppt.

TCO: KomnsroTep; MylbTUMEIUANTPOECKTOP; IKpaH;



Kanenaapno- temaTudeckoe mianupoBanue: xumus 10 kiaace 34 yaca (14. B HegeJ110)

No Tema Kon-Bo Jara Hara
n/n 4acoB (nnan) (dpakr)
BBenenne (1uac) 1
1 [Ipenmer oprann4eckoil XMMUU-OPraHM4YEeCKUE BEIIECTBA. 1
Tema 1. 4
Teopernueckne 0CHOBbI OpraHu4ecKkoi Xxumun(44.)
1 Teopust XUMHYECKOIO CTPOCHMS OpraHuyde CKux coequHeHuid A. M. bytiieposa. 1
2 [loHsiTHE O N30MEpPUU U U30MEpax 1
3 DNEKTPOHHAs NPUPOJIa XUMHUYECKUX CBSI3€H B OPraHUYECKUX BEILIECTBAX. 1
4 Knaccudukanus oprannueckux coequHeHuil. [Tonsitue o pyHkIMoHaNIbHOM rpynne. 1
Yruaesonopoani( 11 4.) 11
Tema 2. [lpeaesbHble yriieBogopoabi(34.) 3
5 Anxkanbl. CTpoeHHE MOJIEKYJIBI MeTaHa. ['omonorndyeckuil paa. Homenknarypa u uzomepus. 1
6 CaoiicTBa asnikaHoB. [losydenue, mpuMeHeHue. 1
7 [uknoankansl. Pernenue 3a1a4 Ha HAXOXIEHUE MOJIEKYIIIPHOI (OpMyIIbl ra3000pa3HOrO YIIIeBOAOPOAA. 1
Tema 3. HenpeaesbHble yriieBoaopoasnl (4uaca). 4
8 Anxkenbl.CTpoeHue aakeHoB. ['oMonornueckuii psizi, 130Meprs 1 HOMEHKJIaTypa. XUMUYECKHE CBOMCTBA 1
QJIKEHOB, MIOJIyYE€HUE, IPUMEHEHHE.
9 [IpakTuueckas pabora Nel IlomyueHue 3TuIeHa U ONBITHI C HUM. 1
10 | Ankaguensl. CTpoeHHe, CBOMCTBA, NpuMeHeHrne. HaTypalibHbIl M CHHTETUYECKUN KayuyKH. 1
11 | Ankunsl. CTpoeHHe MOJIEKYIIbI alleThiIeHa. I'oMonoruyeckuii psi ankunoB. Homenkinarypa, usomepusi. 1
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
Tema 4 2
ApomMaTHyecKHe yrieBoa0poabl-apeHbl (2uaca).




12 | Apensl. Ctpoenue Oen3zomna. Mzomepus u HomeHkIarypa. Puzndeckue 1 XUMHUECKUE CBOICTBA OEH301a. 1
ITony4yeHue u npuMeHeHne OeH301a.
13 | 'omonoru 6en3ona. 'enernyeckas CBA3b apOMaTUYECKHUX YIIIEBOJIOPOJIOB C JPYTUMH KJIACCAMU 1
YTJI€BOAOPOIOB.
Tema S (2 yaca) 2
XuMHS 4 IJHEepreTUuKa.
14 | IlpupoaHble UCTOYHUKH YIJIEBOJOPOJIOB. 1
[IpupoaHbIii ¥ MOMYTHBIN HE(PTIHOM ra3bl, KX COCTaB U Hcnosib3oBaHue. CoctaB HePTH U €€
nepepabortka. OxpaHa OKpyxarolei cpesibl pu HedTenepepadboTKe.
AnbTEepHAaTUBHbIE HCTOUHUKU SHEPTUUH.
15 | KonrponwHas padora Ne 1 mo teme 1
«YTIIEBOAOPOIBI.
Kucsaopoacoaep:xkamme oprannyeckne coennenns (124.) 12
Tema 6 CnupTthl 1 peHoJIbI (44.) 4
16 1
OpnHoaTtoMHBbI€ NpeienbHble cUpThl. Kitaccudukanys, HOMEHKIaTypa, U30Mepus CIIUPTOB.
CBoiicTBa MeTaHOJIa, dTAHOIA.
[Tonyuenne, npuMeHenne.du3noaornyeckoe AeMCTBUE COUPTOB HA OPTaHU3M YEJIOBEKA.
17 | MHoroatoMHble COUPTHI: TUJICHIJIMKOJIb U TauiepuH. CBOMCTBa, IPUMEHEHHUE. 1
18 | ®enon. Ctpoenue Monekyisl ¢peHona. CBONCTBA, MPUMEHEHHE. 1
19 | 'eHeTnyeckas CBSA3b CIIUPTOB (DEHOJIA C YTIIEBOJAOPOIAMHU. 1
Pemenue 3a1au 1o XMMMUYECKUM ypaBHEHUSIM, IIPU YCIOBHH, YTO OJITHO U3 PEArMpYIOIINX BEIIECTB JaHO B
M30BITKE.
Tema 7 Aubaeruibl, KeTOHbI, KAPOOHOBbIE KUCJI0THI(4 yaca) 4
20 | Ampaerunsl. Keronsl. CtpoeHue Monekya. DyHKIIMOHABHAS Tpyma. Mi3oMepus 1 HOMEHKIIATypa. 1
CoiicTBa, moy4yeHue U NpUuMeHeHne GopMabAeruia 1 aleTaabAeruia. AIETOH-TIPeACTaBUTENb
KeTOHOB. [[puMenenue.
21 | OnHOOCHOBHBIE Ipe/ieNIbHBbIE KapOOHOBBIE KUCIOTHI. CBOICTBA, MpuMeHeHue. Bricine kapOoHOBBIE 1




KHCJIOTHI.

22 | Ilpaktuueckas pabota Ne2 « Perienne skcriepuMeHTalIb-HBIX 3a/1a4 Ha pacrlio3HaBaHHE OPraHUYEeCKUX 1
BEILIECTBY.
23 | I'enetnyeckas cBs3b KapOOHOBBIX KMCIIOT C IPYTMMH KJIacCaMH OpPTraHWYECKHX COeMHEHM. Pemmenne 1
3aj]ay Ha OINpeIelIeHne MacCOBOM 101U, UM OOBEMHOM J10JIM BBIXOAA IPOAYKTA PEAKIIMH OT
TEOPETUUYECKH BO3MOYXKHOTIO.
Tema 8 «Ciio:xkuble 3¢upbLKupsbl. YriaeBoabh (44) 4
24 | Cnoxuble 3¢upsbl, xupsl. CBoiicTBa, nmpuMeHeHue. [lousTre o Moromux cpencrax. [Ipasuna 1
0€e3011acHOr0 O0paIleHuUs CO CPEeICTBAMH OBITOBOM XUMHH.
25 | YrneBoasbl, ux kinaccuukanus. I'nmoko3a u caxaposa. Haxoxaenue B npupoje. CTpoeHrne MOJIEKYIIbl 1
10K03bl. CBOMCTBA TJIIOKO3bI M Caxapo3bl, X IPUMEHEHUE.
26 | Kpaxman u nemntonosa-ouonorndyeckue noiauMepsl. CBoHCTBa, npuMeHeHue. bruonornyeckas poib 1
YIJIEBOJIOB.
A1neTatHoe BOJIOKHO.
27 | Ilpaktuueckas paborta Ne3 Perienue skcriepuMeHTaIb-HbIX 33a4 Ha NOJy4YeHHE U paclio3HaBaHHe 1
OpPraHMYECKUX BEIIECTB.
A3zoTcoaepiKalye OprannyecKue coenHenus. (44) 4
Tema 9 « AMUHBI. AMUHOKHCJIOTBD (24) 2
28 | Amunbl. CTpoeHHe, CBOWCTBA. AHIIMH-TIPEICTABUTEIh apOMAaTHYECKIX aMHHOB. 1
29 | AmuHOKUCIOTHL. V30Mepusi, HOMEHKIIATypa. AMUHOKHUCIIOTHI, Kak aM(pOTEpHbIE OPraHUIEeCKHe 1
coenuHenus. [Ipumenenue.
Temal( beakn (24) 2
30 | Benku -ipupoanbie moauMepsl. CocTaB, CTpoeHUE, CBoWCTBA. [IpeBparieHnst OSIKOB B OpraHu3Me. 1
Buonornyeckue pyHkunun 6€IKOB.
31 | I'eneTnueckas cBA3b MEX/Y KJIaCCAMU OPTaHUYECKUX cOeTMHEHUN. THUIbl XUMUYECKUX peaKIvii B 1
OPraHN4YeCKON XUMHH.
Temall. CuHTeTHYECKHE MOJIUMEPHI (24). 2
32 | IloHsATHE O BBICOKOMOJIEKYIISP-HBIX cOeIMHEHUAX. OCHOBHBIE METO/BI CUHTE3a MOJIUMEpPOB. [ImacTmaccsl. 1

[onusTHseH, monuIponuieH, GpenonpopmMaliberuaHbIe CMOJIBI.




33

CuHTeTHYECKHE KaydyKH U BOJIOKHA.
I1.p. Ne5 PacniozHaBaHue miacTMacc v BOJIOKOH.

34 | UToroBast KOHTpOJIbHAs paboTa
35 [ToBTOpeHHE 1 0600IIEHNE
KanengapHo- tematudeckoe mianupopanme: xumusd 11 kiaace 34 gyaca (14. B Hexesn10).
Ne Tema Kon-Bo [ara Hara
/11 4acoB (Tutan) (dakr)
1 [ToBTOpenue kypca xumuu 10 xinacca 1
1 Teopernyeckne 0CHOBbI XMMHH 19
1.1.Baxknelinyie XuMU4eCKHe MOHSATHUS U 3aKOHBI (4 1) 4
2 Xumnueckuit anemenT. Hyknuasl. MU30Tomnbl. 3aK0OHBI COXpaHEHUSI MacChl U SHEPTUU B XUMHH. 1
3 [lepuonnyeckuii 3akoH. PacripeneneHnue 3J1€KTPOHOB B aTOMax 3J€MEHTOB MaJIbIX M OOJIbIINX MEPUOJIOB. 1
4 [onosxeHne B IEpUOIUIECKON CUCTEME BOJIOPO/IA, TAHTAHOU OB, aKTHHOHIOB M UCKYCCTBEHHO 1
HOJYYEHHBIX 3JIEMEHTOB.
S) BaJIeHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH aTOMOB 1
1.2.Ctpoenne BemecTBa (39) 3
6 OcHOBHBIE BHJBl XUMHUYECKOW CBsA3H. MlOHHAs U KOBaJIeHTHAs CBA3b. MeTalInuecKas CBs3b. 1
Bonoponnas cBs3b.
7 [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI. 1
8 Ctpoenue kpuctaiioB. Kpucramimiyeckue pemeTku. 1
[TpuunHBI MHOTOOOpa3us BEIIECTB.
1.3. Xumnueckue peakunu (3 1) 3
9 Knaccudukanus XuMH4eCKUX peaKimi. 1
10 | CkopocTh XxuMHUECKHX peakiuii. KaTamms. 1




11 | Xumuyeckoe paBHOBECUE U YCIIOBUS €r0 CMEIICHHUS. 1
1.4.PactBops! (5 1) 5
12 | JIuciepcHbIE CUCTEMBI. 1
13 | CnocoObl BBIpaXeHHS KOHIICHTPALUU PACTBOPOB. 1
14 | IIpakmuyeckas paboma | «IIpUroToBieHne pacTBOPOB C 3a/IaHHON MOJISIPHOW KOHIIEHTPAITUEH. 1
15 DIIeKTpOIMTHYECKas Aucconnanys. BomopoaHblii mokaszarens. Peakiimm HOHHOTO 0OMeHa. 1
16 | I'maponu3 opraHMYECKUX U HEOPraHWYECKUX COSTMHEHHA. 1
1.5.0nekrpoxumMuyeckue peakuuu (4 9) 4
17 | XuMu4ecKrue HCTOYHHUKH TOKA. P cTaHIapTHBIX 3JIEKTPOTHBIX TOTESHITNAIOB. 1
18 | Koppo3us MeTaisioB u e€ npeaynpekacHue. 1
19 | DnekTponus. 1
20 | Koumponsuas paooma 1 no meme «Teopemuueckue 0CHO8bl Xumuuy 1
2 2. Heopranuveckasi xumus (11 1) 11
1.1.Meramsi (6 1) 6
21 | OGmiast xapaKTepUCTUKa U CIOCOOBI MOTYYSHHS] METaJIOB. 1
22 | O630p METAIUIMYECKHX dJIEMEHTOB A- 1 B-rpymm. 1
23 Menp. [lunk. Turan. Xpom. XKenezo, HUKenb, IaTHHA. 1
24 | CruiaBbl METaJUIOB. 1
25 | OKcuabl ¥ THIPOKCHIBI METAILIOB. 1
26 | IIpaxmuueckas paboma 2 «PenieHne SKCepUMEHTANBHBIX 33/1a4 10 TeMe «MeTaibiy. 1
1.2 Hemetasl (5 1) 5
27 | O630p HemeTtaioB. CBOMCTBA M MPUMEHEHNE BAKHEUIITNX HEMETAJLIOB. 1
28 | OOrmmast xapaKTepUCTUKA OKCHJIOB HEMETAIIOB U KUCIOPOJICOIEPKAIINX KHCIOT. OKUCIUTEILHBIC 1
CBOICTBa CepHOM M a30THOM KUCIOT. BoopoaHbIe coeIMHEHNS HEMETAIJIOB.
29 | I'enernueckas CBs3b HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB. 1
30 | Ilpakmuueckas paboma 3 «PerieHne SKCIEPUMEHTATBHBIX  3a1a4 110 TeMe «HeMeramsy. 1
31 | Konmponsvnas paboma 2 no meme «Heopzanuueckan xumuny. 1
3 3. Xumus v Ku3Hb (3 4) 3
32 | Xumusi B MPOMBIIIIEHHOCTHU. [[pUHIIUTIBI XUMUYECKOTO TPOU3BOJICTBA. XHUMHUKO-TEXHOJIOTHIECKHE 1
MIPUHITHAITHI IIPOMBITIUICHHOTO MTOTYYCHHS MeTaJUTOB. [IpOM3BOICTBO UyTyHA M CTAIH.
33 | Xumus B ObiTy. XHMMHUYECKasi IPOMBIIUICHHOCTh M OKPYXKaloIias cpesia. 1
34 | UToroBslii ypok 1o kypey xumus 11 kiacca. 1




