[Ipunoxenue

K OCHOBHOM 00pa30BaTeIbLHOM ITporpaMmme
cpeaHero o01ero oopa3oBaHus

PABOYAS ITPOI'PAMMA
no yueoOHomy mnpeamery « XUMMHUSA»

st 10 — 11 xmaccoB (0a30BbIN ypOBEHb)
( coomeemcmeyem @I'OC COO, YMK B.B. /lynuna)

Cpok peanm3anuu — 2 rojga



IosicHUTENLHAA 3aNINCKA.

Hacrosmass mporpamMma mpeqHa3zHadyeHa il OOydeHHs XMMHH Ha 0a30BOM YpOBHE
yaamuxcs 10 — 11 xkmaccoB oOmieoOpa3zoBarenbHbIX yupexkaeHuil. [IporpaMmma pazpaborana Ha
OCHOBE CJICTYIOIINUX JTOKYMECHTOB:

1. ®enepanpHoro 3akona «O6 oopaszoBanuu B Poccuiickoit @enepanuuy» ot 29.12.2012 roga
273-®3 (¢ u3M. u jgom., BCTyI. B cuity ¢ 13.07.2021).

2. denepanbHOro0 TroCyJapCTBEHHOTO OOPa30BATENBLHOIO  CTaHIAPTa CPEAHEro OOIIero
obpazoBanus (yrBepxkaecH Munoopuayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 11.12.2020).

3. IlpumepHOil OCHOBHOM 00pa30BaTEIBLHONW MPOrpaMMBbl CpelHEro oOHIero oO0pa3oBaHUS
(omoOpena pemieHueM (enepanbHOro y4eOHO-METOIUYECKOr0 OOBEIUHEHUS 10 O0IeMy
obpazoBanuto (mpotokoa ot 28 utons 2016 1. Ne 2/16-3).

4.Astopckoii nporpammel k YMK B.B.JIynuna. Xumus. bazoBblil ypoBens. 10—11 kiaccsl :
pabouas mporpamma k Juaun Y MK B. B. Jlyauna : ydyeOHo-meTomuueckoe rmocobue / B. B.
Epemun, A. A. Jlpo3nos, U. B. Epemuna, 2. FO. Kepumos. — M. : [Ipocda, 2017.

[Ipu peanuzanu HporpaMMbl YUHUTHIBaeTCS paboyas MporpaMMa BOCHHUTaHUS
LIKOJIBI:
B mporuiecce opranuzanuu yueOHON ASSITENFHOCTA HA YPOKE YUHUTEIh 00ECIIeUunBaeT:

® HHUIWHPOBAHUE U MOJAEPIKKY UCCIIEI0BATENIbCKON AESITEIbHOCTH IKOJbHUKOB;

® YCTAaHOBJICHHWE JOBEPUTEIBHBIX OTHOIICHUM MEXKIYy VYYUTEIEeM U Yy4YEeHUKaMH,
CIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHUSATHIO YydYallUMHUCA TpeOOBaHUM U TPOCHO
YUUTENsl, aKTUBU3ALUU UX [T03HABATEJIbHOM J1€ATEIbHOCTH;

e MO0YX/JCHHE HIKOJIBHUKOB COOIOIATh HAa YPOKE OOIIEHPHUHSTHIE HOPMBI MOBEACHUS,
npaBuiia OOIIEHHSI CO CTapIIUMHU (YUYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);

® TIPUBJICUCHUE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKE
ABJIGHUM, OpraHu3auus paboThl JeTeil ¢ couuanbHO 3HAYMMON HHpOpMauen —
00CyX1aTh, BBICKa3bIBATh MHEHUE;

® 1ICIIOJIb30BAaHME BOCIUTATEIbHBIX BO3MOKHOCTEN COJIEpKaHusl yUeOHOr 0 IpeIMeTa uepes
JEMOHCTpalMIO  JIeTAM HIPHUMEPOB  OTBETCTBEHHOrO, TIPA)XJIaHCKOIO IOBEJIEHUS,
IPOSIBIICHUS YEIOBEKOIIO0MS U J0OpOCEpIeUHOCTH;

e TpPUMEHEHHWE Ha YpPOKaX HHTEPAKTUBHBIX (POpM pabOTHI: HHTEIUIEKTYaJIbHBIE HTIPHI,
JTUAAKTUYECKUN TeaTp, AUCKYCCUH, paObOThI B Iapax u Jp.;

e opranHuzanus MmedcTBa MOTHBUPOBAHHBIX U OPYAMPOBAHHBIX ydyalIUXcs HaA HX
HEYCHEBAIOIIUMH OJJHOKIACCHUKAMM;

®  CIOJIb30BaHUE COBPEMEHHBIX nH(pOpPMAITMOHHO — KOMMYHUKAITMOHHBIX
texHoJoruii(MKT) u mucranimonHbix ( Takux kKak «Yuu.py», «AKmacey, «dKmacct+y,
«Coepxkraccy») BO3MOXKHOCTEH MPEOCTABISIEMBIX ceThi0 MHTEpHET.

OO0mas xapakrepucTuKa yueOHOro npeamera « XUMHSD)

[enn n3ydeHuss XMMUHU B CPETHEN LIKOJIE:

1. dopmupoBaHue yMEHHs BUIETb M MOHUMATh IIEHHOCTb OOpa30BaHMs, 3HAYUMOCTh
XUMHYECKOTO 3HaHUS I KaXJO0ro 4eJoBeKa, HE3aBUCHUMO OT ero mnpodeccHoHaIbHOU
JESATEIIBHOCTH.

2. ®opmupoBaHNe YMEHHUS pa3IudaTh (GakThl U OLIEHKH, CPaBHUBATh OLICHOYHBIE BBIBOIbI, BU/IETh
UX CBSI3b C KPUTEPHUSMH OLIEHOK U CBSA3b KPUTEPUEB C ONPEIEICHHON CHUCTEMOM LIEHHOCTEH,
dbopMyIHUpOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3HIIHIO.

3. ®opMUpPOBaHUE LENOCTHOTO MPEACTABIEHUS O MUPE U POJIM XUMUU B CO3JaHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHBI MUPA; YMEHUS OOBICHATH OOBEKTHI M MPOLECCHl OKPY KaoUeit



JENCTBUTENBHOCTH (IIPUPOAHOM, COLIUATIBHON, KYIbTYPHOMN, TEXHUYECKOU CPEbI), UCTIONb3YS A1
9TOr0 XUMUYECKUE 3HAHHUS.

4. IlpuoOpereHue ombpiTa pazHOOOpa3HOW NEATEIBHOCTH, OINBbITA MO3HAHHWS U CAaMOIO3HAHUSA;
KJIFOYEBBIX HAaBBIKOB, UMEIOIMX YHHUBEPCAIIbHOE 3HAYCHUE I PA3IMYHbIX BUJIOB JIE€ATEIbHOCTH
(HaBBIKOB pelIeHHsI PoOIIeM, IPUHATHS PELICHUH, TIOMCKA, aHanu3a U 00padoTKK HHpOpMaLUH,
KOMMYHHKATUBHBIX HaBBIKOB, HABBIKOB HW3MEPEHUIl, HaBBIKOB COTPYIHUYECTBA, HaBBIKOB
0e301acHOro 00paIIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HN).

B pe3ynbrate nzydeHus ydeOHOro mnpenmMera «XHMHUsS» BBITYCKHUK CpEeIHEH LIKOJIbl OCBOMUT
CoJlepKaHue, CIOCOOCTByIoIee (OPMUPOBAHHWIO  IMO3HABATEIHHOW, HPABCTBEHHOW U
JCTETUYECKON KYJIBTYpPBI. YUYalIUics OBJIAACET CUCTEMOM XMMUYECKUX 3HAHUM — IMOHATHIMM,
3aKOHAMM, TEOPUSIMU U SI3IKOM HAyKH KaK KOMIIOHEHTaMU €CTECTBEHHOHAYYHOW KapTUHBI MUDA.
Bce 310 mo3BosuT emy cpopMHpOBaTH Ha OCHOBE CHCTEMbl IOJIYYEHHBIX 3HAHMM Hay4dHOE
MHUpPOBO33pEHUE KakK (YHAAMEHT ILIEHHOCTHOTO, HPABCTBEHHOTO OTHOIICHUS K MPUPOE,
OKpY’KaloIIeMy MHUPY, CBOEH )KU3HU U 3[J0POBBIO, OCO3HATH POJIb XMMUYECKON HayKH B TO3HAHUU
U 1peoOpa3oBaHUM OKPYXKAIOIIETO MHUPA, BBIPAOOTATh OTHOIICHHWE K XMMHH KaK BO3MOXHOH
oOmnactu Oyayiieil CoOCTBEHHOM NMPaKTUUECKON AEATEIIbHOCTH.

VYcBoeHue coaepkaHus yueOHOro npeamera « XUuMus» 00ecredumuT BhIITYCKHUKY BO3MOKHOCTD
COBEpILEHCTBOBAaTh U pPa3BUBATh II03HABaTEJIbHbIE BO3MOXHOCTH, YMEHHE YIIPaBIATh
COOCTBEHHOW TIO3HABATEIILHOW JICATEIIBHOCTBIO; HMHTEIUICKTyalbHbIE M pediaeKkcuBHBIC
CHOCOOHOCTH; TPUMEHATh OCHOBHbBIE HHTEJUIEKTYaJIbHbIE ONlepallii, TaKue Kak (PopMyIMpOBaHUE
TUIOTE3, AaHaJlu3 MW CHUHTE3, CpaBHEHHE, O0000IIEHHE, CHCTEMAaTU3allus, BBISIBICHUE
IPUYMHHO-CJIECTBEHHBIX CBsI3€d JUIsl M3YYEHHUs CBOMCTB BELIECTB U XUMHUECKUX PEAKLIU;
MCII0JIb30BaTh PA3JINYHbIE UCTOYHUKY JJIS IOJTyYEHUS] XUMUYECKOW NH(pOpMaLuu;
CaMOCTOSITENIbHO IUIAHUPOBATh M OPraHU30BBIBATh YUEOHO-IIO3HABATENBHYIO JIEATEIbHOCTD;
pa3BUBaTh MCCIIEOBATEIBCKHE, KOMMYHUKATUBHBIC M HH()OPMAIIMOHHBIC YMECHUSI.

N3yuenue xumuu B 10 u 11 kitaccax noctpoeHo 1o JuHeHou cxeme. B 10 kiacce uznaraercs
MaTepuan OpraHW4YecKoW Xxumuu, a B 11 Kilacce — HeopraHWYecKas XHMHs, OO0IIas XUMUS,
xuMuyeckass TexHonorus. Ilocneqnue rimaBel yueOHMka 11 kiacca 3HAKOMST HIKOJBHHKOB C
IPUMEHEHHEM XUMHHU B OKPYXKarOIIeH )KU3HU U Ha CIyX0e 001ecTBYy.

B yueGHOM maHe cpeaHel IMIKOIbl Y4eOHBIH MpenMeT «XUMHs» BKIIOYEH B paseln
«EctectBennsle Hayku». [Iporpamma y4yeOHoro mpenMera «XUMHs» JUIsl CPEOHETO OOIIETO
oOpa3oBaHus Ha 6a30BOM ypoBHe paccunTaHa Ha 68 u B 10 kiacce u 66 yaca B 11 kiacce
(2 4 B Hexemo, 134 4 3a 1Ba roa 00yUuCHHMS)

Jnis peanuszanuu nporpaMmsl ucrnonb3yrorces yueOnuku: B.B.Epémun, H.E.Ky3pmenko u ap.
Xumus. bazosslii ypoBenb. 10 kiacc

I[lnannpyemble pe3yJbTaTbl OCBOeHHsI YU4eOHOr0 npeamMera « XuMus» Ha 0a30BOM
YPOBHe cpeaHero oo0mero o00pa3oBaHust

[TnarrpyeMble THYHOCTHBIE Pe3YJabTAThl OCBOCHUS yIEOHOTO IpeaMeTa « XUMUs» Ha
0a30BOM ypOBHE.

[TnaHupyeMbIMU JTHYHOCTHBIMH pE3yJIbTaTaMHd B pPaMKaxX OCBOCHHS YYeOHOTO IpeaMera
«XUMHS» SIBIISIOTCS:
1) B chepe oTHOLIEHHH 00ydaromuxcs K cede, K CBOeMY 3/I0pPOBBIO, K TO3HAHUIO Ce0s:
— OpHUEeHTaIMs O0YYaroIIUXCs Ha JOCTH)KCHHUE JIMYHOTO CYACThS, PEaTH3aIlfi0 MO3UTHUBHBIX
KU3HEHHBIX TIEPCIIEKTUB, WHUIMATHBHOCTh, KPEAaTHBHOCTh, TOTOBHOCTH MW CIOCOOHOCTH
K TUYHOCTHOMY CaMOOIIPEIETICHHUIO, CTIOCOOHOCTh CTABUTH IIEJIU U CTPOUTH KU3HEHHBIE MIJIaHbL;
— TOTOBHOCTB M CITIOCOOHOCTH 00€CTICUUTh C€0€ M CBOMM OJIM3KHUM JOCTOHHYIO KU3HB B ITPOIIECCE
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITENBHOCTH;



— TOTOBHOCTb M CHOCOOHOCTh OOyYaroIUXcs K OTCTaWBAaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT0 MHEHHMsI, TOTOBHOCTh U CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO MO3UIHUIO 10
OTHOILIEHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM MIPOILIOr0 M HACTOSIIEro Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIGHHOCTEH U JOCTUKEHUI HaIllel CTPaHBbI;

— TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCS K CaMOPa3BUTHIO M CAMOBOCIUTAHUIO B
COOTBETCTBUHU C OOIICYETOBEYECKUMHU IEHHOCTAMU U HJealaMd TPa)xJIaHCKOro OOIecTBa,
noTPeOHOCTH B (PU3UUYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHIX CHOPTUBHO-030POBUTEIHLHON
JESITEIbHOCTBIO;

— TIPUHATHE W peanu3alys HEHHOCTEeH 3J0pOBOro M 0e30MmacHoro odpasa >KHM3HHU, OepexHoe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY  (DU3HUECKOMY U
MICHXOJIOTHYECKOMY 370POBBIO;

— HEMpPUATHE BPEAHBIX MPUBBIUEK: KYpEHHS, YIOTPEOIECHUS aJIKOr0JIsl, HAPKOTHKOB;

2) B cepe oTHOMIEHUH 0Oy4atonxcs K Poccun kak k Pogune (OtedecTBy):

— poccuiicKkasi HMJIEHTUYHOCTb, CIHOCOOHOCTh K OCO3HAaHUIO POCCHMCKOW HICHTUYHOCTH B
HOJHUKYJIBTYPHOM COIIMyME, YYBCTBO TPHYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapojaa u cyabbe Poccun, maTpuoTu3m, roTOBHOCTh K CiayxeHHo OTeuecTBy, €ero
3aIIuTe;

— YBa)X€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes] PoauHOMN, ropaocTu 3a cBo
Kpaii, CBOX0 PoauHy, mpoluioe U HACTOSIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun, yBaxeHue
roCy/IapCTBEHHBIX CUMBOJIOB (Tep0, (iar, THMH);

— (opMupoBaHHE YBKEHHSI K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY S3bIKYy Poccuiickoit
Oenepanyy, SBISIOMIEMYCS OCHOBOM POCCHUHCKON MIEHTHYHOCTH U TJIaBHBIM (PaKTOPOM
HAIIMOHAJIFHOTO CAMOOIIPE/ICIICHUS;

— BOCIUTAHHE YBAXKEHUS K KYJIbTYpE, SI3bIKaM, TPAAULUAM U 00bIYasiM HapOJI0B, TPOKUBAOLITUX
B Poccuiickoit @enepanuu;

3) B cdepe OTHOIICHH 00yJarOIUXCS K 3aKOHY, TOCYIapCTBY U K IPaXAaHCKOMY OOILIECTBY:

— TPaXIAaHCTBEHHOCTh, TPAXKTAHCKas TMO3WIMS aKTUBHOTO ¥ OTBETCTBEHHOTO YJIEHA
poccHiicKkoro oOIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIE MpaBa U OO0S3aHHOCTH,
YB@KAIOMIETO 3aKOH ¥ NPaBOMOPSIOK, OCO3HAHHO TNPUHUMAIONIETO  TPAAHIMOHHEIE
HallMOHAJIbHBIE M O0IleYeIOBEYeCKHEe T'yMaHHUCTUYECKHE U JEMOKPAaTHYeCKHe IEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIECTBEHHOM KU3HM,

— MpHU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX IPaB U CBOOOJ YeJIOBEKA, KOTOPbIE NMPUHAIEKAT
KKIOMY OT POXKJEHUS, TOTOBHOCTh K OCYIIECTBIIEHHUIO COOCTBEHHBIX NpaB M cB0OOA 0e3
HapyILIEeHUs MIPaB U CBOOO IPYTUX JIUIL], TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YeJI0BeKa U TPaKIaHWHA COTIACHO OOMIETIPU3HAHHBIM IPUHIIATIAM W HOPMaM MEXIyHApOIHOTO
npasa 1 B cootBeTcTBUU ¢ KoHctuTynueit Poccuniickoit deneparuu, npaBoBas U MOJTUTHUYECKAs
IPaMOTHOCTB;

— MHPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOILECTBEHHOM
NPaKTUKHA, OCHOBAHHOE Ha JHAllOTe KYJbTYp, a TakKKe Ppa3IHYHBIX (GOopM 0OIIeCTBEHHOTO
CO3HaHUS, OCO3HAHHE CBOET0 MeCTa B IMOJUKYJIBTYPHOM MHUPE; MHTEPHOpH3alUs IIEHHOCTEH
JEMOKPATUH ¥ COIMAJIbHON CONMAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pPETYIHUPOBAHHIO
OTHOIICHUI B TPYIINE UK COITUAIBHON OpraHu3allnu;

— TOTOBHOCTH OOYyYalOMMXCSl K KOHCTPYKTHBHOMY VYYaCTHIO B TIPHHSTHU pEIICHUH,
3aTparvBarOIIUX IpaBa W HMHTEPECHl, B TOM YHCIE B PasNUYHBIX (opmax oOIIEeCTBEHHOM
caMOOpTaHU3aIuH, CaMOYIIPaBIICHUS, OOIIIECTBEHHO 3HAYNMOM e TeTHHOCTH;

— MPUBEPKEHHOCTD UJIESIM MHTEPHAI[MOHAIN3MA, APYXKObI, paBEHCTBA, B3aMMOIIOMOIIN HAPOJIOB;
BOCIIUTaHHUE YBAKUTEIHHOTO OTHOIICHHS K HAIIMOHAJILHOMY JOCTOWHCTBY JIFOJIEH, NX

YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTH OOYyYarOmMUXCS MPOTHBOCTOSATh HICOJOTHH HKCTPEMHU3Ma, HAIMOHAIN3MA,
KceHo(oOUH, KOppYMHIHMH, TUCKPUMHUHALIMKM MO COLMAJIbHBIM, PEIUTHO3HBIM, PacOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM M JIPYTUM HETaTUBHBIM COLIMAILHBIM SBJICHUSM;

4) B cpepe OTHOLICHUN O0YUAIOIUXCS C OKPYKAIOIIUMH JIFOAbMU:



— HPaBCTBEHHOE CO3HAHHE U MOBEICHHWE Ha OCHOBE YCBOCHHUS OOIIEUETOBEUSCKUX IIEHHOCTEMH,
TOJIEPAHTHOTO CO3HAHMS W TIOBEJEHUS B MOJMKYJIBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTHU
BECTH JUAJIOT C IPYTUMHU JIOAbMH, TOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTH OOIINE 1IEeTTN
U COTPYIHHUYATH JJIS UX JOCTHUKCHHUS;

— MPUHATUE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHLHOE H TOOpOKEIaTeIhHOS
OTHONICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COMEPEIKUBAHUIO U (DOPMHUPOBAHKE IOZUTUBHOTO OTHOIICHUS K JIIOJISIM, B TOM
YHClie K JIUIaM ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M UHBATIUAAM; OEpEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY M TMCHUXOJOTHYECKOMY 37J0POBBIO
JIPYTHX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— ¢opMUpOBaHUE BEIPAKEHHOW B TIOBEICHUU HPABCTBEHHOH MO3UINH, B TOM YUCJIEC CIIOCOOHOCTH
K CO3HATEeJIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIEHHUS HAa OCHOBE YCBOCHUS
00IIeYeIOBeUECKUX [IEHHOCTE M HPAaBCTBEHHBIX YYBCTB (YE€CTH, J0JITa, CIPaBEIMBOCTH,
MUJIOCEPIUS U JPYKETFOOMS);

— BBIPaOOTKAa KOMITETEHITUH COTPYJHUYECTBA CO CBEPCTHHKAMH, JIETHbMH MJIQJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTellbHOM, OOIIECTBEHHO TIOJIE3HOHM, Y4eOHO-HCCIIe10BaTEbCKOM,
MPOSKTHOM M IPYTUX BUAAX ACSITCIHLHOCTH;

5) B cdepe OTHOImIEHUH OOYYAIOIIUXCS K OKPYXKAIOIIEMy MHpPY, K KHUBOW HpUpPO/E,
XYI0KECTBEHHOU KYJIbTYpE:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTD
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHUE IOCTOBEPHOU HH(pOpMAIIeH
O TEpeAOBBIX JIOCTIDKEHUSX M OTKPBITUSX  MHPOBOM M OTEUYECTBEHHOH  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MHUpa U 0OIIECTBA;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TPOTSKEHUH
BCEH JKM3HM, CO3HATEIIFHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
npodeccuoHaNbHOM U 0OIIECTBEHHON AESITETbHOCTH;

— JKOJIOTHYECKasi KyJabTypa, OEpeKHOE OTHOIICHUE K POJHOU 3eMJie, MPUPOIHBIM OOraTcTBaM
Poccun u Mupa, moHMMaHKe BIAUSHUS COIUANTBHO-9KOHOMHYECKHX MPOIIECCOB HA COCTOSIHHE
MIPUPOJTHOM U COIMATILHON CPEJIbl, OTBETCTBEHHOCTH 32 COCTOSIHUE IMTPUPOIHBIX PECYPCOB, YMEHUH
Y HaBBIKOB Pa3yMHOT'0 MIPUPOJAONOIB30BaHUS, HETEPITUMOTO OTHOIIIEHUS K ICUCTBUSAM,
MPUHOCATIIAM BpPEl SKOJIOTHH; PUOOPETEHHE OTIBITa SKOJOTOHANPABICHHOH JIeITeIFHOCTH;

— DCTETUYECKOE OTHOIIICHHE K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOHCTBY COOCTBEHHOTO
ObITa;

6) B chepe oTHOMLICHUH 00YJAIOIIMXCS K CEMbE U POAUTENSM, B TOM YHCIIE TIOJTOTOBKA JIMYHOCTH
K CEMEHWHOW JKU3HHU:

— OTBETCTBEHHOE OTHOIIIEHHE K CO3aHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSTHS IIEHHOCTEH
CEMEIHOM KU3HMU,

— TIOJIOKUTENNBHBINA 00pa3 ceMbH, POAUTENIHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPAIULIMOHHBIX CEMENHBIX [IEHHOCTEN;

7) B cpepe oTHOIIEHUH 00yUaromuxcst K Tpyay, B chepe ColuanbHO-I)KOHOMUYECKUX OTHOIICHUH:
— yBa)XCHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH;

— OCO3HaHHBIM BBIOOp Oynymied mpodeccuu Kak MyTh U CIOCOO peanu3alud COOCTBEHHBIX
KU3HECHHBIX TJIAHOB;

— TOTOBHOCTh OOy4aromuxcss K TPYIAOBOH MpodeccHnoHalbHON AeATeThHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

— TOTPEOHOCTh TPYIUTHCS, YBOKECHHWE K TPYAy W JIIOJIAM TPYyJa, TPYAOBBIM JOCTHKCHHSM,
T00OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEGHHWE K pa3HbIM BHAAaM TPYIOBOMH
JIESITSIIBHOCTH;

— TOTOBHOCTh K CamMOOOCTY)KMBaHWIO, BKIIouas OOydeHHWE ¥ BBINOJIHEHHUE JOMAITHUX
00sI3aHHOCTEIA;



8) B chepe oTHOmIEHUN (PUINIECKOTO, TICUXOJIOTHYECKOTO, COIHAIBLHOTO U aKaJIeMUYECKOTO
OyraronoTydnsi 00y4JaroImnXcs:

— ¢usnyecKoe, SIMOIMOHATHHO-TICUXOJIOTHYECKOE, COITUAITBHOE OJIaronorydrne 00yJaroIuxcs B
KU3HU 00pa3oBaTeIbHON OpTaHU3aIl|H, OIIYIICHUE IEThMH O0€30ITaCHOCTH U TICHXOJIOTHYECKOTO
KoMQopTa, HHPOPMAITMOHHON OE30MaCHOCTH.

[Inanupyembie MeTanpeaMeTHbIE Pe3yJabTaTbl OCBOCHUS YUEOHOI0 npeameTa «XuMUs»

Ha 6a30BOM ypOBHE
[TnanupyemMbie MeTarpeMETHBIC PE3YJIbTAaThl B pAMKAaX OCBOCHUSI yUEOHOTO MpeIMeTa «XUMUSD)
MIPEACTABIICHBI TPEMS TPYyNIaMU YHHUBEPCAIbHBIX YUeOHBIX AeiicTBuid (Y'Y ]I).
1. PeryniiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicCTBUSA
BBIITyCKHUK HAay4uTCSA:
— CaMOCTOSTENIbHO ONPENENsATh 11, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, 1O KOTOPHIM MOXKHO
ONPENIETUTh, YTO LEJIb TIOCTUTHYTA;
— OLICHMBAaTh BO3MOXHBIC TOCJIEACTBUS JOCTHUKEHHUS TOCTABJICHHOW €M B JEATEIHHOCTH,
COOCTBEHHOM U3HU U KU3HU OKPYKAIOIIUX JIF0JIeH, OCHOBBIBASACH HA COOOPAXKEHUAX STUKU U
MOpaJy;
— CTaBuUTh U (HOPMYyIUPOBaTh COOCTBEHHBIE 3aJjaud B 0Opa30BaTEIbHOW AEATEIHLHOCTH U B
JKU3HEHHBIX CUTYaIMsIX;
— OLIEHUBATh PECYPCHI, B TOM YHCIIE BPeMsI U IpYyTrHe HeMaTepHalbHbIe PECypChl, HEOOXOUMbIE
JUISL TOCTUYKEHUS IOCTaBICHHOM paHee 1IelIu;
— BBIOMpaTh MyTh JOCTHIKEHHUS IIeNM, IUIAHUPOBAaTh pEIEHUE TIOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHbIC U HEMaTepUAIbHBIC 3aTPATHI;
— OpraHu3oBbiBaTh A(G(EKTHUBHBIA MMOUCK PECYpPCOB, HEOOXOIMMBIX ISl JOCTHUKCHUS
IMOCTaBJICHHOM 1ICIIH;
— COIOCTABJIATh MOJYYEHHBIN pe3ysbTaT ACSTEIBHOCTH € TIOCTABICHHOM 3apaHee LeIbIo.
2. [lo3HaBaTeIbHbIE YHHBEPCAJbHBIE YUeOHbIE AeiicTBUS
BBINTyCKHUK HAy4UTCA:
— HWCKaTh W HAXOAWTHh OOOOIICHHBIE CMOCOOBI pEIIeHUs 3a7ady, B TOM YHCJE OCYIIECTBIATH
pa3BepHYTHI HHQPOPMAIIMOHHBI TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;
— KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATHh HH(POPMAIIUIO C Pa3HBIX MO3UIUH, paclO3HABATh
1 (PUKCUPOBATH MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
— HCHOJb30BaTh pa3JIMYHbIE MOJEIbHO-CXEMAaTUYECKHE CPEACTBA I IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHH, a TAK)KE TPOTUBOPEUMH, BHISIBIICHHBIX B MH()OPMAITMOHHBIX
HMCTOYHHKAX;
— HaXOJUTh W TPHUBOJUTH KPUTHYECKHUE APTYMEHTHI B OTHOIIECHUW JCHCTBUU W CYKICHUU
JIPYTOro; COJIEPKaTeIbHO OTHO-CUTHCS K KPUTUYECKUM 3aMEUYaHUSIM B OTHOLIIEHHH COOCTBEHHO-
T0 CYKJICHHS, paCCMAaTPUBATh MX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;
— BBIXOJIUTh 32 PaMKU Yy4eOHOro MpeaMeTa U OCYIIECTBISAThH IIEJICHANPABICHHBIN ITOUCK
BO3MOXXHOCTH LIMPOKOT0 IIEPEHOCa CPEJICTB U CIIOCOOOB AEHCTBUS,
— BBICTpanBaTh WHAMBUAYAIBbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAsE OTPaAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;
— MEHSTh U yJIep>KUBATh Pa3Hble O3UIMHU B TI03HABATEIILHON JEATEIbHOCTH.
3. KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBUS
BrinmyckHuk Haydurcs:
— OCYIIECTBIISATh JIETOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (KaK
BHYTpU 00pa30BaTeIbHON OpraHH3alliK, TaK U 3a e€e MpeaesaMu), MoAdupaTh MapTHEPOB IS
JIETIOBOM KOMMYHHUKAITUH, UCXOS M3 COOOPaKEHHI pe3yIbTaTUBHOCTH B3aMMOJICHCTBHS, a HE
JUYHBIX CUMIIATUH;
— IPH OCYUIECTBIIEHUH TPYIIOBOM pabOThI OBITH KaK PYKOBOAUTEIEM, TaK M YICHOM KOMAaH/IbI B
pa3HbIX poysiX (FEHEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BRICTYNAOIINN, SKCIIEPT U T. [1.);



— KOOPIMHHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX pPEaJbHOrO, BUPTYaJbHOTO W
KOMOHMHUPOBAaHHOTO B3aUMOECHCTBUS;

— Pa3BEpHYTO, JJOTUYHO U TOYHO U3J1ararb CBOIO TOYKY 3PEHHUs C UCIIOJIB30BAHUEM aJICKBATHBIX
(YCTHBIX M IHCBMEHHBIX) A3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH()IMKTOICHHbIE CUTYallud M MPEJOTBpaIaTh KOHGIUKTHI O UX aKTUBHOM
(a3pl, BbICTpaMBaTh JAEJIOBYI0 M O0pa30BaTEIbHYHO KOMMYHHUKAIUIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHMI.

[Inanupyemble mpeAMeTHbIE Pe3yJIbTATBI OCBOEHUS YUEOHOTO NpeameTa « XUMUSI»
Ha 6a30BOM ypOBHE

B pesynprare u3ydeHus ydeOHOro mpenmera «XUMHS» Ha YpPOBHE CpelHEro oOmiero
00pa3oBaHNs BHIIYCKHUK HA 0230BOM YPOBHE HAYYHTCS:
— packpbIBaTh HA MPUMEpax pojb XUMUHU B (DOPMUPOBAHHHM COBPEMEHHON HAYYHOH KapTHUHBI
MUpPa U B IPAKTHUECKOHN I€ATEIbHOCTH YEJIOBEKa;
— JIEMOHCTPHUPOBaTh HAa IPUMEpPaxX B3aHMMOCBSA3b MEXAY XUMHUEH U JIPYTMMH €CTECTBEHHBIMU
HayKaMH;
— pacKpbIBaTh Ha pUMepax MOJIOKEHUSI TEOPUHN XuMudeckoro crpoenust A. M. bytieposa;
— noHuMarth pusudeckuii cmbica [lepuoanueckoro 3akona J{. V1. MenneneeBa u Ha €ro OCHOBE
OOBSACHATh 3aBUCHMOCTbH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U OOpa30BaHHBIX MMM BELIECTB OT
3IEKTPOHHOTO CTPOEHUS aTOMOB;
— OOBSACHATH MPHUYMHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOMIMX MPEICTABICHUI 00 HX COCTaBe
U CTPOCHHH,
— IPUMEHATH MpaBUja CUCTEMATUYECKOM MEXIyHapOJHOH HOMEHKJIATYpbl KaK CpencTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;
— COCTABIISATh MOJICKYJISIPHBIC M CTPYKTYpPHBIE (hOPMYJIbI OPraHUYECKUX BEHIECTB KaK HOCUTEIEH
uH(pOpMallMM O CTPOCHHH BEIECTBA, €0 CBOICTBaX W MPUHAJICKHOCTH K OINPEACICHHOMY
KJIACCY COCIMHEHU;
— XapakTepu3oBaTb OpPraHMYECKHE BEIECTBA II0 COCTaBy, CTPOEHHIO M CBOMICTBaM,
yCTaHaBJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;
— TPUBOAUTH TPUMEPBl XUMHUYECKHMX pEaKLUi, pPACKPHIBAIOLIMX XapaKTEpHblE CBOWCTBA
TUIUYHBIX TPEICTaBUTENEH KJIaCCOB OPraHMYECKHMX BELIECTB C LIENIbI0 MX HJIEHTU(UKALUU
U 00bsACHEHHs 001aCTH IPUMEHEHUS;
— MPOTHO3UPOBATh BO3MOKHOCTbH ITPOTEKAHNS XMMUUYECKUX peaklUii Ha OCHOBE 3HAHM O TUIIax
XMMHUYECKOH CBSI3U B MOJIEKYJIaX pEareHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;
— HCIOJB30BaTh 3HAHMS O COCTAaBE, CTPOCHUM M XHMHUYECKHX CBONCTBaxX BEIIECTB IS
0€30I1acCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITebHOCTH;
— TPUBOJAUTH MPHUMEPHl MPAKTUYECKOTO HCIIOJIb30BAHUS MPOJIYKTOB IMEpPepabOTKH HEPTH U
IPUPOHOTO ra3a, BHICOKOMOJIEKYJISIPHBIX COETUHEHUH (TTOJIMATUIIEHA, CHHTETUYECKOT O KayJyKa,
alleTaTHOTO BOJIOKHA);
— TPOBOJUTH ONBITHI IO PACHO3HABAaHUIO OPraHUYECKHMX BELIECTB — IJIMIEPUHA, YKCYCHOU
KHCJIOThI, HEMPEENbHBIX )KUPOB, TITFOKO3bI, KpaxMasa, 0EJIKOB — B COCTaBe MUIIEBBIX TPOYKTOB
1 KOCMETUUYECKUX CPEACTB;
— BIQJETh NIpaBWJIaMU M IpHeMaMu Oe3omacHoil paboTel Hpu paboTe ¢ XUMHUYECKHUMU
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYJOBAHUEM;
— YyCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEeakluyd U CMELIEHUS XUMHYECKOIro
PaBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C LIEJIbIO OMPEAETICHUS ONTUMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHYECKHX IIPOIECCOB;
— NPUBOJUTH IPUMEPHI THIPOIN3a COJIEH B OBCEIHEBHON KU3HU YETIOBEKA;
— TPUBOAUTH TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil B  TNpUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIIBHOCTH OPraHU3MOB;
— MPUBOAUTH IPUMEPHl XUMHUYECKHUX PEaKIHMi, PAaCKPHIBAIOUINX OOILIME XUMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJJIOB M HEMETAILJIOB;



— TPOBOJUTH PACUETHI HA HAXOXKJICHUE MOJIEKYIISIPHOUN (hOPMYIBI YTIIEBOJOPO/IA MO MPOAYKTAM

CrOpaHHUsI U TI0 €r0 OTHOCUTENBHOMN MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €T0

COCTaB;

— BIAJETh MpaBWIaMHd O€30MacHOr0 OOpalieHUs C €IKHUMH, TOPIOYMMHU W TOKCUYHBIMU

BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XVMHH;

— OCYUIECTBJIATh TMOMCK XUMHUYECKOW HHPOpMAIMU IO  Ha3BaHWM, HACHTU(]HUKATOpaMm,

CTPYKTYpPHBIM (pOpMysIam BEIECTB;

— KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH XUMUUECKYI0 HH(POPMAIUIO, COJIEPKALTYIOCs B

COOOIIEHUSAX CPEICTB MaccoBOM uWHpopMaiuu, pecypcax HHTepHETa, HayYHO-TIOMYJISIPHBIX

CTaThsIX C TOYKU 3PEHHS €CTECTBEHHOHAYYHON KOPPEKTHOCTU B IEJIAX BBISBICHUS OIIMOOYHBIX

CyXKaeHu u GopMHUpOBaHKS COOCTBEHHOMN TO3HIINH;

— TMPEACTaBIATh IMYTH PEUIeHHs] TI00aNbHBIX MPOOJIEM, CTOSMIMX IEpell YeIOBEYECTBOM:

IKOJIOTHYECKUX, SHEPTETHYECKHX, CBIPHEBBIX, U POJIb XUMUH B PEIICHUH dTHX MPOOIIECM.
Buinyckuux na 6azo6om yposne ROJIYUUN 603MOHCHOCHb HAYUUMbCA:

— ULIIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U I80TIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA

PA3IUYHBIX UCOPUYECKUX IMANAX ee pa3eumusl,

— UCNOTb3068aMb MemoObl HAYYHO20 NO3HAHUSA NPU GbINOIHEHUU NPOeKmo8 U yueOHO-

uccne0o8amenbekux 3a0ay no U3YHeHuio Ce0UCms, cnocobo8 NOAYYeHUs U pPACNO3HABAHUS

Op2aHU4eCcKUx ewecms,

— 00®ACHAMb NPUPOOY U CNOCOObl 0OPA30BAHUS XUMUYECKOU C8A3U. KOBAEHMHOU (NOAAPHOL,

HENoNAPHOU), UOHHOU, Memalluyeckol, 6000POOHOU C UYelbl0 ONpeoeNeHusi XUMUYecKou

AKMUBHOCMU 8eUleCmas;

— YCMAaHABIUBAMb 2EHEeMUYECKYI0 C653b MedHcOy KIACCAMU Op2aHUu4eckux eewecme Os

000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCIU NOJYYEHUs. OP2AHUYECKUX COeOUHEHUL 3A0AHHO020

cocmasa u Cmpoenusl;

— Haxooums 63auMOC8A3U MeAHCOY CIMPYKMYpOoll U pyHKyuetl, nNpuduHoU u ciedcmeauem, meopueu

u gaxmamu npu amanuze npoOIEMHBIX cumyayuti U 0OOCHOBAHUU NPUHUMAEMBIX PeuleHUll Ha

OCHOBE XUMUYECKUX 3HAHUIL.

Coaep:xanue yueOHOro npegmera «XuMus» Ha 0a30BOM yPOBHE CpeIHero oomero
o0pa3oBaHusl.
10 xnace

Tema 1. BBenenne. Metozs! HayuHoro no3Hanus. Mctounnku xumudeckoit na@opmarmu. [Touck
uHpOpMaLlMK 10 Ha3BaHUAM, HJAEHTH(UKATOpaMm, CTPYKTYpHbIM ¢opmynaMm. HabGmonenue,
omucaHue, wu3MepeHue, runore3a. [lomck 3akoHomMepHOcTeW. HaydHBII DKCIIEpUMEHT.
MonenrpoBaHue XUMUYECKUX ITPOLIECCOB U SIBIEHUHN, XUMUYECKUM aHAIN3 U CUHTE3 KaK METObI
Hay4HOI'O ITO3HAHUSA
Tema 2. OcHOBBI OPraHHYeCKONl XUMHHU

OCHOBHBIE NOHATHS OpraHuYecKoi XxuMuH. [losiBIIeHNE 1 pa3BUTHE OPTaHUYECKOW XUMUU KaK
Hayku. [Ipenqmer u 3HaueHue opraHM4ecKor XMMHUHM. MecTo U 3HaueHUE OPraHMYECKON XUMHH B
CHUCTEME €CTECTBEHHbIX HayK. [IpuumHbBl MHOrooOpa3us OpraHMYECKUX BEIIECTB. YTJIEPOIHBIN
CKeJIeT OopraHudeckoil mosiekynbl. KpaTHocTh xumuueckoi cBsizu. OCOOEHHOCTh XMMUYECKHUX
peakuuii opraHmyeckux coeauHeHud. CTpPYKTypHas TeOpUs OpPraHUYECKUX COEAVHEHUM.
XHUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHBIE TIOJIOXKEHUSI TEOPUHM XUMHYECKOTO CTPOCHHSI OPraHMYECKUX COEOUHEHUN
A. M. bytnepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOI'O CTPOEHUS
Moutekyi. M3omepus u nzomepsl. Kimaccudukamus opraHM4ecKux COeTMHEHNUN. Y TIIEBOIOPOIBI U
uX (YHKUMOHAJbHbIE Npou3BoAHbIE. IloHsATHE O QyHKIMOHANBHON Tpynme. [omosorus.
[TpunHuMMIBI KTaccuUKaMKU OpraHUYecKUX coequHeHni. CucreMaTuieckasi MeKIyHapoHas
HOMEHKJIaTypa 1 MPUHLUIIBI 00pa30BaHMs Ha3BAHUN OPraHMYECKUX COEAMHEHUM.

Hemoncmpayuu. 1. Paznoxenune caxapa. 2. Kosneknusa OpraHM4ecKuxX BEIIECTB U
MaTtepuaios. 3. Mozean OpraHn4ecKiux MOJIEKYII.



Tema 3. YrieBopopoasl

Ankanel. Cmpoenue monekyisl memana . TOMOJOTHYECKHI PpSI alKaHOB. 1 OMOJIOTH.
N3omepuss u HOMEHKIaTypa ajkaHOB. DHU3UYECKUE CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTH HX
U3MEHEHHs. XHUMHUYEeCKHEe CBOMCTBAa (HAa MpHUMepe MeTaHa U JTaHa): PEaKUUu 3aMelIeHUS
(raloreHUpOBaHKE), NETUAPUPOBAHUS KaK CIIOCOOBI MOJYYCHHS Ba)KHEHIIMX COCAMHEHUH B
OpPraHMYEeCKOM CHUHTE3€, FOpPEHHE METaHa KaK OJHMH W3 OCHOBHBIX HMCTOYHHMKOB Te€IIa B
IPOMBIIIJICHHOCTH U OBITY, THponu3. HaxoxaeHue B Mpupojie U MPUMEHEHHUE aJIKaHOB.

Ilouamue o yuxnoanxkauax.

Ankenbl. Cmpoenue monexkynvl smunena. I'omonormdeckuil psii ankeHoB. HomeHknarypa
alKeHoB. M30Mepus yriepoIHOTO CKelleTa U MOJIOKEHUSI KPaTHOM CBSA3U B MOJIEKYJIaX aJIKEHOB.
®usnyeckue CBOMCTBA AJKEHOB. XHMMHUYECKHE CBOMCTBA (Ha INpPUMEpPE OSTUIIEHA): pEaKLuu
pUCcOeANHEHU (TaJOTeHUPOBaHUE, THAPUPOBAHUE, THPATALUS, THAPOTAIOTeHUPOBAHKE) KaK
crnoco0 monydeHus (PYHKIMOHAIBHBIX TPOU3BOAHBIX YIJIEBOJOPOJOB, TopeHus. Peakuuu
MIPUCOEIMHEHHS K ToMosioraM sTuiieHa. [Ipasuno MapkoBHukosa. [lonumepu3zanus sTuneHa Kak
OCHOBHOE HallpaBJ€HHE €ro Hcnosib3oBaHus. [lonuaTuineH Kak KpYyNHOTOHHAXKHBIA MPOAYKT
XUMHUYECKOT0o Mpou3BocTBa. [lonyuenue sTuneHa B MpOMBIIIIIICHHOCTH (IETUApUPOBAHUE STaHA)
U B nabopatopuu (meruaparanms dtanona). [I[pumMenenne stTusena.

Anxanuensl u Kaydykd. [loHsTue 00 ankajaueHax Kak YrieBOAOpoAax € IBYMs IBONHBIMU
cBs3simu. [lonumepusanus nuBuHmiIa (Oyranuena-1,3) kak cnoco0 MoJydeHUs: CHHTETUYECKOTO
Kaydyka. HaTypanbHbli U CHHTeTHMYECKMI Kaydyku. Bynkanuszanus kayuyyka. PesuHa.
[TpuMmeHeHne KaydyyKa U pEe3HHBI.

Ankunbl. Cmpoenue monexynvl ayemuniena. 'omonornueckuil psa ankuHoB. HomenknaTypa
ankuHOB. M30Mepust yriepogHoro CKejleTa U MOJIOKEHUS KpaTHOW CBSA3M B MOJIEKYJIE aJIKMHOB.
Ou3nyecKkue CBOWCTBA ANKMHOB. XHMHUYECKHE CBOMCTBA (Ha MpUMepe aleTUieHa): pPeakiuu
pUCOeANHEHUs (TaJOreHUpOBaHUE, THIPUPOBAHUE, THIpaTallMsl, THAPOraJIOTEHUPOBAHNE) KaK
Croco0 TMOMy4YeHHs] TMOJIMMEPOB M JPYIMX IMOJIE3HBIX MPOIYKTOB, TOPEHHE alleTHUJICHA Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUIsI CBapKM M PE3KH METaUIOB, AMMEpHU3alus U
tpumepusanus. [lomyuenune anerunena. [Ipumenenue anerunexa.

Apenbl. beH3011 Kak MpeACTaBUTENb APOMATUYECKUX YTIEBOAOPOAOB. CmpoeHiue Monekyivl
bensona. dusnueckue CcBoicTBa OeH30ila M TOJyojsa. XUMHUECKHE CBOMCTBa: peakLuu
3aMenIeHus B 0CH30JIbHOM KOJIbIIE (TaJIOTeHUPOBAHUE, HUTPOBAHUE, AIKWIMPOBAHUE) KaK CIIOCO0
NOJY4YEeHUs] XUMHYECKUX CpPEACTB 3aIllUThl PACTCHWH, NMPHCOEAMHEHHs (TMIPUPOBAHHUE) Kak
JI0Ka3aTeNbCTBO HEIPEIEIbHOr0 XapakTepa OeH301a, peakliud 3aMelleHrs B O0KOBOH Lienu (Ha
pUMepe TOIyoJa), TOpEeHUsl, OKUCIIeHHs Toiyoua. [Ipumenenue GeH3051a U €ro rOMOJIOTOB.

Memoncmpayuu. 4. bpomupoBaHue TrekcaHa Ha cBeTy. 5. ['opeHue mertaHa, STUIIEHA,
anieruieHa. 6. OTHoIIEHHE MeTaHa, STUJIeHa, alleTUIeHa U OeH301a K pacTBOpaM NepMaHIraHaTa
Kkanus 1 OpoMHOil Boje. 7. [lonydeHue sTuiIeHa peakiuei qeruiparaiuy 3TaHoia, aeTHiieHa —
TUAPOIIN30M KapOuaa KalbIus.

Jlabopamopusie onvimot. 1. CoctaBieHrue Mozeleil aikaHoB. 2. B3anMoielicTBuEe alKaHOB C
6pomom. 3. CocraBieHue MoJieleil HelpeaebHBIX YTIeBOJOPOIOB.

Konumponvnasa paooma Ne 1. YriaeBogopo/ibl.

Tema 4. Kuciiopoacoaep:xkamue opraHuveckue coeInHeHUs

Cnuptel. Knaccudukanusa, HOMEHKIATypa, H30Mepusi CHUPTOB. ['oMosoruueckuit psj
IIPEEIbHBIX OJHOATOMHBIX CIUPTOB. METaHON M 3TaHOJI KaK MPEICTaBUTEIN IpPENEIbHBIX
OJTHOATOMHBIX cUpTOB. DHU3nyeckne CBOMCTBA CMUPTOB. XUMHUYECKHE CBOMCTBA (HA MpUMeEpe
METaHOJIa M 97TaHOJa): B3aUMOJEHCTBUE C HATPHUEM KakK CIOCO0 YCTAHOBIICHHS HAIWYMA
TUAPOKCOTPYIIIBI, PEAKIMs C TaJoreHOBOAOPOJaMH KakK CIOCO0 MOJIY4YeHHs] pacTBOPHUTENEH,
JeTupaTanus Kak CIoco0 MOJMY4eHHUs STHIICHA, pPeakuus ropeHHus (CHUPTHl KaK TOIUIMBO),
oKucieHue B anpierui. Ilomyyenne meraHosa U3 CUHTE3-Ta3a U 3TaHojda (OpoXKEeHHE TITFOKO3bI,
THJIpaTalys 3TUICHA, IIEJIOYHOM T'MApOIN3 rajoreHsTana). [lpumeHeHne MeraHona M 3TaHOJA.
®uU3NOIOrnYecKoe IEUCTBUE METAHOJA W 3TAHOJA HAa OPraHW3M YelIOBEKa.DTHICHIJIMKOIb U
[JIMLIEPUH KaK PEACTaBUTEIH IPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB. [loydeHne 3TUIeHITTNKOIIS



OKHMCJIECHHEM OJTWJIEHA BOJHBIM pAacTBOPOM IlepMaHraHara kauus. @Dusmdeckue CBOMNCTBA
STUJICHIJIMKONS W TNIHLEpUHA. XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX CIHPTOB: PEAKIUHU C
HaTpUEM, TaJOre€HOBOAOPOJaMH, a30THOW KuciaoTol. HuTpormumepuH u ero pasiioKeHHE.
KauecTtBeHHass peakiusi HA MHOTOATOMHBIE CHUPTBI U €€ NPUMEHEHUE ISl pacliO3HABaHUs
[NIMLIEPUHA B COCTaBE KOCMETUYECKUX cpencTB. IIpakTHueckoe npruMeHeHue

STUJIEHTJIMKOJIS U TJIMLEPUHA.

®enon. CtpoeHue Mosekyisl (enona. dusndeckue cBoiicTBa (eHosia. B3auMHoe BIusHUE
aTOMOB B MoJieKyJe eHona. XMMUYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCHAOM
HaTpusi, OpoMOM, pa30aBIeHHOW a30THOW KHCIOTOW. @eHonogopmanvoecuonas cmoua.
KauectBennslie peakiuu Ha ¢peHol. [Ipumenenue gpenosna. TOkCHUHOCTH QeHOMa.

Anpneruasl U ketonsl. KapOoHuIbHAS U anbaeruaHas rpynisl. HoMeHkIatypa ajibIeruioB u
KETOHOB. MeTaHaib ((popMalibieru/1) U STaHallb (aleTaIbIeru 1) Kak MpeICTaBUTEIN MPeAeTbHbBIX
aJbJIETUI0B. ALIETOH KakK IPEeACTaBUTEIb KETOHOB. PU3HUeCcKre CBONCTBA albIETU10B U KETOHOB.
XuUMHYecKHue CBOWCTBA (peakuusi OKHUCICHUS B KHUCIOTY W BOCCTAHOBJEHHSI B CIIHPT).
KauecTBeHHbIE peakluu Ha aJdbACTUAHYIO Tpymnny (peakuus «cepeOpsHOro 3epkanay,
B3aumojeiicTeue ¢ ruapokcuaom meau (1)) u ux npumenenue ans oOHapyKEHUs MPEACTbHBIX
aJIbJIETU/I0B B IPOMBILUIEHHBIX CTOUHBIX BOJAX. TOKCUYHOCTh
anbaerunoB. [lonydenue anpaeruoB u ketoHoB. [IpuMmenenue Gpopmanbaeruaa, aneTaibaeruaa
U alleToHa.

Kap6onossie kucnotsl. KapOokcunbHast rpynna. HomeHknaTypa 0JHOOCHOBHBIX KapOOHOBBIX
KucnoT. dusnyeckne CBOMCTBAa KapOOHOBBIX KUCIOT. MypaBbHHAsh W YKCYCHas KHCIOTHI Kak
NPEJICTAaBUTENI TPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucjioT. [IpeacraBmenue 00
apomaTudecknx (OeH30lHas), HEMpeNCIbHBIX (aKpUJIOBas, OJEUHOBAs), ITUKAPOOHOBBIX
(maBeneBas), THUIPOKCUKAPOOHOBBIX (MOJIOYHAs, JIMMOHHAs) M BBICIIUX KapOOHOBBIX
(mampMUTUHOBAsE U CTEapUHOBas, OJIEMHOBas) KkucioTax. [lomydyeHne KapOOHOBBIX KHCIIOT
(OKHCTIEHNE albETHI0B, IEPBUYHBIX CIHPTOB, TOMOJIOTOB OeH3oa). Cnenuduueckue crocoObl
MOJIyYEHUSI MYPaBbUHOM U YKCYCHOM KHCJIOT. XMMUYECKHE CBOWCTBA (HAa MpUMEpPE YKCYCHOM
KHCJIOTBI): PEaKkIMU C MeTaulaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAHUSIMH U COJSIMH Kak
MOJITBEPK/IEHUE CXOJACTBA C HEOPraHMUECKUMHU KUCIOTaMU, peakius sTepudukaiim Kak crnocod
NOJYYEeHUsI CIOXKHBIX 3(QUPOB, TAJTOr€HUPOBAHHE IO C-yIJIepoJHOMY aromy. llpumeHeHue
MYypaBbUHOH, YKCYCHON M O€H30HHOW KHUCIIOT.

Croxuble 3¢upsl. CraoxHbIe 3QUPBI KaK MPOIYKThI B3aUMOJEHCTBUS KApOOHOBBIX KHCIIOT CO
cnupramMu. HomeHnknaTtypa cinoxkHbix 3¢QupoB. ['maponus cnoxsbix 3¢upos. Ilpumenenue
CJIOKHBIX 3()UPOB B MEAULIMHE, MUILEBOM W Map(pIOMEpHON MPOMBIIUIEHHOCTH, B MOJIYYEHUHU
MOJIMMEPHBIX MaTEpPHUAIIOB.

XKupel. Kupsl Kkak cloxHble 3(QUpbl TIUIEpUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacturenbHble U KUBOTHBIE JKHUPBI, X COCTaB, pa3jinyie B CBOMCTBaX. ['MaporeHu3amus Kxupos,
COCTOSIIIIUX M3 OCTATKOB HEMPENENIBbHBIX KUCIOT. Pacro3HaBaHuE pacTUTENBHBIX JKUPOB Ha
OCHOBAaHMU HX HENpEeIeNbHOTO XapakTepa. [MApoin3 WIM OMBUIEHHE >XUPOB Kak Croco0
NPOMBIIIJICHHOTO TOJIY4€HHUs] COJIed BBICHIMX KapOOHOBBIX KHCIOT. llpumeHeHue >XupoB.
OYHKIUK KUPOB B opraHusMe. MpIIA Kak CONM BBICIIMX KapOOHOBBIX KHCIOT. Motoiue
CBOICTBA MbLIA.

VYrneBoabl. Knaccuduxanus yrinesogos. Haxoxzaenue yrie BojgoB B mpupone. OyHKIUU
YIJIEBOJIOB B PACTUTENIBHBIX M )KMBOTHBIX opranusMax. @orocunres. ['110ko3a Kak npeacTaBUTENb
MoHOcaxapuaoB. du3nyeckne CBOMCTBA TUIFOKO3bI. [ JII0KO3a KaK abJETHAOCIHPT: PEAKLINN C
runpokcugoM menu (II) m ammuauneiM pactBopoMm okcuzaa cepebpa (I). bpoxkeHue riatoko3sl
(MOJIOYHOKHCIIOE U COHUPTOBOE). 3HaUCHHE U TPUMEHEHNE
rimoko3bl.Caxaposa. Caxapo3a Kak IpeICcTaBUTeNb AucaxapuoB. ['naponus caxapossl. CBolicTBa
U npuMeHeHue caxapo3bl. [lomucaxapuasl. Kpaxmai, 1emioio3a 1 rIMKOreH Kak MpeAcTaBUTENN
noaucaxapuaoB. Kpaxman, 1esmoa03a 1 TITMKOreH Kak OM0JIOTHYeCKHEe TTOJIUMEPBI, UX CTPOSHHE.
XUMHYEeCKHEe CBOMCTBA Kpaxmalla M HEJUTI0I03b! (THAPOIIN3, KAUeCTBEHHAsl peakltsl C HOJI0M Ha



KpaxMall U ee NMpUMEHEHHEe Uil OOHapy)KEeHHUs Kpaxmala B MpoJayKTax nutaHus). I[lpumenenne
1 Ouooruyeckas pojb MOJIUCAXapUIOB.

Jemoncmpayuu: §. OxucineHue sTaHona B ainpiaerui. 9. KauecTBeHHbIE peakiuu Ha
MHoOroaroMHusie cupthl. 10. PactBopumocTs eHoa B Boje pu OOBIYHOI TeMIiepatype U Mpu
HarpeBanuu. 11. [lonydyenue denonsara Hatpus. 12. Ocaxnenue ¢eHona U3 pactBopa GeHoIsITa
HaTpHs MO ACHCTBHEM yriekuciaoro raza. 13. KadecrBennsie peakuuu Ha deHon. 14. Peakius
«cepebpsiHoro 3epkana». 15. Oxucnenue rioko3sl rugpokcuaom meau (II). 16. KauecrBennas
peaxius Ha KpaxMail.

JlabopaTopubie onbIThl: 4. CpolicTBa 3THiOBOro cnupra. 5. CBoiicTBa rimuepuHa. 6.
CBoiicTBa yKCycHOM KHCIOTBL. 7. CBOMCTBa O€H30MHOW KUCIOTHL. 8. ['maponu3 acnupuna. 9.
CBolicTBa IIIOKO3BI.

KonTpoabsHnas padora Ne2. Kuciopoacoaepsxaniyue opraHi4ecKue CoeIMHEHUs
Tema 5. A3sorcoaepkamue OpraHuveckue coeluHeHHMsi. ['eHeTHueckasi CBSI3b MeXKIY
KJIACCAMHU OPTraHUYeCKUX COeIMHEeHU M

Amunbl. CTpoeHHE U CBOIICTBAa aMMHOB. AMUHBI KaK OpraHuyeckue ocHoBaHUs. OCOOEHHOCTH
AQHWJIMHA U €r0 XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C COISTHON KUCIOTOM U OpOMHOI BO-
noit). Peakuusi ropenuss amuuoB. l[lomyuenue amuuoB. [lonmyueHue aHWIMHA 1O PEAKIUU
H. H. 3ununa. [IpumeHenre aM1HOB.

Amunoxkucnotel. CocTaB 1 HOMEHKJIaTypa aMUHOKUCIOT. [ uiuH, anaHuH, BaluH, IIUCTEUH,
CepUH M (DeHUJIANIaHWH KaK MPEJCTaBUTENU MPUPOAHBIX aMUHOKHUCIOT. DU3ndeckue CBOICTBa
AMUHOKUCJIOT. AMHUHOKHUCIJIOTHI KaK aM()OTEpHbIE OPraHuYeCKUE COETUHEHNUS (B3aUMOIEHCTBHUE C
nienoyaMu M kucnotamu). Ilentunnas cBsa3p. OOpasoBanue mnonumnentuaoB. OOHapyxeHHE
OEelKOB C TIOMOILBIO KAaueCTBEHHBIX (LIBETHBIX) peakuuil. buonornueckoe 3HaueHue
a-aMUHOKUCIOT. O0nacTu MpUMEHEHHUs] aMUHOKHUCIIOT.

benku kak npupoaabie Ouonomumepsl. CoctaB u cTrpoenue 6enkoB. [lepBuyHas, BTOpryHasi,
TpeTUYHAsT U YETBEPTHUYHAs CTPYKTypbl Oenka. XUMHYECKHE CBONCTBAa OEIKOB: THAPOIU3,
neHatypanus, ropenue. buomornueckue ¢yHkuuu OenkoB. [IpeBpamienusi O€TKOB NMHINKA B
OpraHus3Me.

Wnentudukanus OpraHM4ecKUX COEOUHEHMH. ['eHeTHdeckas CBsA3b MEXAY KiaccaMu
OpPraHMYECKUX COCOUHEHUN. THUIBI XMMUUECKUX peaKLUii B OPraHUYECKON XUMUH.

Jemoncmpayuu. 17. Peakus anuinHa ¢ OpomHoi Bojoit. 18. Koekius aMMHOKHUCIIOT.

19. Jloka3aTenbCTBO HaIW4Ms (PYHKIMOHANBHBIX TpYII B pacTBOpax amMHMHOKHUCIOT. 20.
PactBopenue u ocaxxnenue 6enkoB. 21. [[BeTHbIe peakiuu 6enkoB. 22. ['opeHre NTHYbETo mepa
Y IIEPCTSIHON HUTH.

Jladoparopubie onbIThl. 10. LIBeTHBIC peakiiu O€TKOB.

IIpakTnyeckas padora Nel «KauecTBEeHHBIN aHAJIN3 OPraHUYECKUX COCTUHEHUI»

Kontpoabsnasi padora Ne 3. A3orconepikaiiie opraHmuecKiue coenHeHus. | eneTnaeckas
CBSA3b MEXKIY KJIaCCAMHM OPraHUYECKUX COCIUHEHUH .

Tema 6. BbicokoMoJieKyIsIpHbIE BellleCTBA.

[TonsTue o monaumepax. MakpoMolieKyna, CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3alUH,
MoHOMep. ["'omononmMeps! u cononumepsl. [lonmumepnsanys 1 MOJMKOHAECHCALUS KaK METOJbI
nosyueHus: noiaumepoB. CoBpeMeHHbIE MOJIMMepHble MaTepuaibl. [lmacTmacchbl (MTOJMATHIIEH,
HOJUMPONWICH, MOJMCTUPOJ,  NOJUBHHMIXJIOPHJI, MOJMdTHIEHTepedrTanar). Boiokna
MIPUPOJIHBIE, NCKYCCTBEHHBIE (8UCKO3a, alleTaTHOE BOJIOKHO) M CHHTETUYECKHUE (KalpoH, HalJIOH,
JaBCaH, cnanoexc, aatkpa). dnactomepbl. Kayuyk mpupoIHbIi U CHHTETHYECKHH. BynkaHu3amms
Kayuyka. Pe3uHa u 500HUT.

Hemoncmpayuu. 23. Konnexkunun miacTMacc, 3JacTOMEPOB, BOJIOKOH. 24. ['opeHne nemnynona.
Jlaboparopubie onbIThl. 11. OTHOLIEHHME CHHTETMYECKHX BOJIOKOH K PpacTBOpaM KHCIOT U
IeJ109€ei. IIpakTHYeckas
padora Ne2 «Pacno3HaBaHue MJIACTMACC)

IIpakTyeckas padora Ne3 «PacnozHaBaHue BOJIOKOH»



11 kiaace

TeopeTnyeckune 0CHOBbI XUMHUH
Tema 1. BemecTBo

CrpoeHnue BemecTBa. BaxHelIie TOHITHS XUMUAW: aTOM, MOJICKYJIa, OTHOCUTEIIbHAS aTOMHAsI
Macca, OTHOCUTEIIbHAs MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJISIpHAsl Macca BEIlEeCTBa.
[IpocTeie U cnoxkHbIE BellecTBAa. MeTamuibl U HEMeETalibl. HeopraHmueckue M OpraHu4yecKue
BenlecTBa. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

CoBpemeHnHast Mozenb crpoeHus aroma. fAnpo aroma. IIporonsl. HeliTponsl. M3oTOImBIL.
AtoMHas opOutams. s-, p-, d-, f-opoburamu. CTpoeHHE »>JIEKTPOHHBIX OOO0JIOYEK aToMa.
OnexkTpoHHass KoHurypauus aroma. OcHOGHOe U  8030VHCOeHHble COCMOAHUSL AMOMO8.
Knaccudukanmuss XUMHUYECKHX JJIEMEHTOB (S-, p-, d-ameMeHThl). OCOOEHHOCTH CTpPOEHUS
DHEPreTHYECKUX YPOBHEH aTOMOB d-3J7IEMEHTOB.

[Tepuonuueckas cucrema xumuueckux sneMeHToB Jl. 1. Menaeneesa. [lepronnueckuii 3aKoH
. N. Menneneesa. @usnueckuit cmoica [leprnonnueckoro 3akona /1. 1. Menaeneesa. [Ipuunnbl
¥ 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB DJIEMEHTOB W HMX COCAMHEHHH (BBICIIUX OKCHUIOB U
THIPOKCHUIOB) IO TMepuojaM H TpymmaM lleproawueckoit cucTteMbl (Ha TpUMEpEe SJICMCHTOB
MaJIbIX IEPUOJIOB U IJIABHBIX MOATPYII).

OnekmponHas npupooa XumMudeckou cesa3u. INEKTPOOTPUIIATEIHLHOCTh. THIIBI XUMUYECKOU

CBs3M (KOBaJICHTHAsI, MOHHAsI, MeTain4eckasi). KoBaneHTHas CBA3b (HEMONApHAs U MOJISIp-
Hast). OOMEHHBII M JOHOPHO-AKIENITOPHBIA MEXaHW3MbI 00pa30BaHUSI KOBAJEHTHOW CBS3H.
Honnast cBsi3p M MeXaHU3M ee oOpasoBaHus. MeTamandeckas cBsi3b. Kpucraminmdeckue u
amopghuvie seujecmea. TUNBl KPUCTAUIMUYECKUX PEHICTOK (aTOMHAs, MOJEKYJspHas, WOHHAasi,
MeTaJlJIN4ecKas). 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUITMUECKOM
pemretku. BogopomHas cBs3b. [IpuanHbl MHOrooOpa3us BEIIECTB.

PacTBOpHUMOCTH TBEP/IBIX BELIECTB, )KUIKOCTEH 1 Ta30B B Bojie. HackllieHHbIe, HEeHACKIIIIEHHBIE
U TIepechlllieHHbIe pacTBOpbl. [loHsATHE 0 KpuctawtoruaparaXx. CrocoObl BBIPAKEHUS
KOHIIEHTPAIIUU pacTBOPOB. MaccoBasi 10151 pACTBOPEHHOTO BEIIECTBA.

Hucnepcuule cucmemvi. Konnouonwvle pacmeopuel. Mcmunnuvle pacmeopul. B3secu (cycnenzuu u
omynvcuu). 3onu, cenu. Ipgpexm Tunoans. Koaeynayusa. Cunepesuc. Ilpumepvi KOIIOUOHbIX
cucmem 8 NOBCEOHEBHOU HCUHU.

DNEKTPOIUTHYECKAs AUCCOIMAIM. DIeKTPOIuThl. MoHbI (KaTHOHBI U aHUOHBI). CTeneHb
nuccouranuu. CuibHbIE U caadble 3JeKTPOIUTHI, 0COOEHHOCTh UX auccounanuu. Onpenenenne
BaXHEHMIIINX KJIACCOB HEOPTAaHUYECKUX COCTUHEHHH (OKCHIIOB, KUCIOT, OCHOBAaHUN U COJEii) B
CBETE TEOPUH DIEKTPOJUTUUECKON quccormaiuu. Jucconuanus Boabl. KuciaoTHocTs cpenbl
(xucnoTHas, HelTpanbHasl W Imeido4yHas cpena). Bomoponusiii mokazarens. pH pacTtBopa kak
MOKa3aTelb KHUCJIOTHOCTH Cpeibl. MHIUKAaTopbl (YHUBEPCAIBHBIN, JAKMYC, METHUJIOpPAHX U
deHon-pranenn).

Tema 2. XuMHYecKue peakiuuu

YpaBHEHHs] XUMUYECKUX PEAKIMd U pacdyeThl o HUM. PacueT MonsipHON MaccChl BEIIECTBA.
BbranciaeHuss 1m0 XUMHYECKHM YpPaBHCHHSM KOJUYECTBa, OOBEMa, MacChl BEIIECTBA I10
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM MPOYKTOB PEAKIUH.

XUMUYecKue peakinu. [ OMOreHHbIC U TeTePOreHHBIC PEaAKIIHH.

CKopocTh peakiiuu, €€ 3aBUCHMOCTh OT Pa3MuYHBbIX (DAKTOPOB: MPUPOIBI PEArUPYIOIIUX
BCIICCTB, KOHIICHTPAIIMM PEArHpYIONIMX BEIIECTB, TEMIEPATYPhl, TUIOMIATU PEAKITMOHHON
MOBEPXHOCTH, HanuuMs Karanu3atopa. Karamus. Pomnp karanu3aTopoB B TNpUpOAE U
MIPOMBIIIIJICHHOM TTPOU3BOJICTBE.

OOpatuMocTh peaknuii. XUMHYECKOE pPAaBHOBECHE M €ro CMEIICHHWE TMOoj JACHCTBHEM
pa3auYHbIX (AKTOpPOB (KOHIIGHTPAIMS PEarecHTOB WJIM MPOJYKTOB PEaKIUH, JaBJICHHE,
TeMIeparypa) s CO3[aHUs ONTUMAIBHBIX YCIOBUI MPOTEKAHHS XUMHUYECKHX IPOIECCOB.
[Tpuniun Jle [larensbe.



Peakumu B pacTBOpax 3JEKTpoNuTOB. Peaknuu wOHHOTO OOMEHa. YCIOBHUS TPOTEKAHUS
peaknuii noHHoro oomeHa. KauectBennbie peakiuu. [loHsTHE 00 aHATUTHYECKON XUMHUH.

I'mpponus coneit. I'maponus o KaTuoHy, 110 aHUOHY, 110 KAaTUOHY U 110 aHUOHY. Peakuus cpenbl
BOJIHBIX PacTBOPOB cojiei. OOpaTUMBIN M HEOOPATUMBIN THAPOJIU3 COJICH. 3HAUCHHUE THAPOIN3a B
OMOJIOTHYECKHX OOMEHHBIX MPOLIECCAX.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKHUCIEHHS M BOCCTAaHOBJICHUS.
OxucauTeNb U BOCCTAaHOBUTEIb. TUNMUHBIE OKUCIUTEIN U BOCCTAHOBUTENHU. [ anbeanuyecKkue
anemernmul U akkymyasamopel. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE pPEAKIMU B MPUPOJE,
IIPOM3BOJICTBEHHBIX IPOLIECCAX U JKU3HENEATEIbHOCTH OPraHU3MOB. DJIEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [IpuMeHeHue 31eKTpoan3a B IPOMBIIIICHHOCTH.

Jemoncmpayuu. 25(1)1. Pazmuunsie hopmel [lepuonnyeckoii cucremsr JI. . Menneneena.
26(2). TIlonyuenme wu mepekpucrammusanus wuoauaa cBuHma (II) («30m0TOH  TOKIBY).
27(3). Dddexr Tunmans. 28(4). DNEKTPONPOBOAHOCTS ~ PACTBOPOB  AJIEKTPOJIUTOB.
29(5). 3aBHCHUMOCTb CTENCHH OJICKTPOJIUTHYCCKOH IMCCOIMALNN YKCYCHOW KHCIOTBHI OT
pasbasienus pactBopa. 30(6). OnpeneneHnue KUCIOTHOCTH CPEIbI C TOMOIIBIO YHUBEPCAIBHOTO
unaukatopa. 31(7). Ilpumepsl peakuuit HOHHOTO OOMEHa, HIYIIKUX ¢ 00pa30BaHUEM OCaJKa, ra3a
WJIH BOJIBL.

32(8). Twumponm3  comeit.  33(9). MeAHO-UIMHKOBBIA  raJbBaHUYECKHHA  DJIEMEHT.
34(10). 3aBHCHMOCTh CKOPOCTH PEAKIMHM OT MPUPOJBI BEIICCTB HA MPUMEPE B3aAMMOJICHCTBHSI
pPacTBOPOB PA3IMUYHBIX KHUCJIOT OJMHAKOBOW KOHIICHTpPAIMM C OJUHAKOBBIMU KyCOYKaMU
(rpanynamMu) IIMHKA M OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, LWHKA, jKeie3a) C
pacTBOpoM comsiHOM KuciaoThl. 35(11). 3aBUCHMOCTH CKOPOCTH PEaKIUU OT KOHLEHTpPalUu
pearupyoIux BEIIeCTB M TEMIEepaTypbl Ha IpPUMEpPE B3aUMOJICHCTBUS PACTBOPOB CEPHOM
KHCIIOTHI C paCTBOpaMU THOCYJb(aTa HATpUs Pa3IMdHON KOHIICHTpAIUHU U TeMieparypbl.36(12).
3aBUCHUMOCTbh CKOPOCTH pEaKLMy OT KaTajau3aTopa Ha IpUMepe pa3ioKeHHs IEPOKCH A BOAOPOIa
C TIOMOIIIbIO HEOPTaHUYECKUX KAaTaJIlu3aTOPOB U MPUPOAHBIX 0OBEKTOB, COACPKAIINX KaTanasy.

Jlabopamopnvie onvimer. 12(1). Bomoponusiii mokazatensb. 13(2). [IpusHaku mpoTeKaHus
xumudeckux — peakiui.  14(3).  VYcmoBus mpoTeKkaHMs — peaklMid  HMOHHOTO  OOMeHa.
15(4). KauectBennsie peaknuu. 16(5). OKHUCAUTENBbHO-BOCCTAHOBUTENbHBIE —PEAKIIUH.
17(6). Ckopocth xumMudecKkoit peakiuu. 18(7). Xumudueckoe paBHOBECHE.

KonrpoanHas padora Ne 4°(1). «BemmectBo. XMMHYECKUE PEAKIIUM.
* B ckoOkax ykazaHa Hymepauus 1uist 11 kiacca.

Tema 3. Heoprannyeckass Xumus

Krnaccugukanusa Heopranndeckux BeniecTs.lIpocTreie BemecTBa — HeMeTaibl. Ousnueckue
CBOICTBAa HEMETAIUIOB. AJIIOTpOIUs. XUMUYECKUE CBOMCTBA HEMETAJIJIOB HA IPUMEPE raJIOr€HOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPOAA, KUCIOPO/a, FaJIOTEHOB, CEpbl, a30Ta,
docthopa, yriepoma, kpemMHHUs. BzaumopneiicTBue ¢ MeTanigamH, BOJOPOJIOM U JIPYTHMHU
HemeTalamMu. Hewmetamnel kak TunuyHble okuciauTenu. CBoilcTBa HEMETalIOB — Kak
BOCCTAaHOBUTEIIEH.

IIpocteie BemecTtBa — Metamwibl. [lomoxenune meramioB B Ilepmoandeckoil cucreme.
dusnueckue cBoiictBa MetayuioB. O6mue cBoiictBa MeTayuioB. CriiaBel. XMMUYECKHUE CBOIMCTBA
MeTayioB. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA METAJJIOB TIJIABHBIX U MOOOYHBIX
noArpynn (Mezap, *xenezo). BzanmoneiicTBue METauIOB ¢ HEMeTalUlaMH, BOJOW, KHCIOTaMHU
U pacTBOpaMH coJiel. DJIEeKTpOXUMUYECKUH psl HanpsbkeHud metauioB H. A. Bekerosa (psn
CTaHJApPTHBIX IEKTPOAHBIX NOTEeHUUaNoB). OKpacka IUIAMEHU COEIMHEHUSMU METAJUIOB.
Koppo3uss MeTannoB Kak OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. Buasl kopposuu.
CriocoObl  3aIMTBl METAUIOB OT Koppo3uu.Mertamnsl B mnpupoje. [losyueHue MeTayios.
Meramnyprus. YepHas u nBeTHas metauryprus. [I[pon3BoaCTBO 4yryHa, altOMAHMS.

Jemoncmpayuu. 37(13). BzaumoneiictBue OpOMHOH BOIBI € HOAUJAOM  KajIusl.
38(14). BszaumopeiictBue amomuHHsA ¢ HogoM. 39(15). BsaumopeiictBue Meam C
KOHLIEHTPUPOBAHHOM a30THOH kucyoToi. 40(16). Antromorepmus.



Jlabopamopuvie  onvimer.  19(8). O3HakOMJICHHE CO  CBOWCTBaMH  HEMETAJLIOB.
20(9). BeiTecHeHnE rajoreHoB U3 pactBopoB ux cojeit. 21(10). O3HakoMIIEHHE CO CBOMCTBAMU
MeTaJlIoB U ciuaBoB. 22(11). Okpacka niaaMeHu CoJIsIMM METaJlIOB.

Tema 4. Hay4yHble 0CHOBbI XUMHM4Y€CKOT0 MMPOU3BOACTBA

Hayunbple npuHLIMIIBI OpraHM3alMM XMMHMUYECKOIo IpousBojacTBa. [IpousBonacTBo cepHOM
KHCJIOTBI.

Xumusi u sHepretuka. IlpupomHple HCTOYHMKM yriieBonoponoB. HedTh, ee cocraB u
nepepaborka. Ileperonka u kpexkuHr HedpTH. Hedtenponykrel. Ilonstue o mnuposnuse u
pudopmunre. OxTaHoBoe uncio 6eH3nHa. OXpaHa OKpyKaroIei cpepl mpu HedTenepepadboTke
U TPaHCIOPTUPOBKE HePTenpoAaykToB. [IpupoaHblii M MONYyTHBINA HEPTSAHOM ra3el, UX COCTaB U
ucnosjp3oBaHue. TommBo, ero BUabl. TBepable BUAbI TOIUIMBA: IPEBECUHA,

JpeBECHbIH, OypBIN U KAMEHHBIN Yroyb, TOP(. ANbTEpHATUBHBIC HICTOUHUKHU HEPTHH.

Jemoncmpayuu. 41(17). Moaenb «KUISIIIETO CIOS.

Jlabopamopnvie onvtmeot. 23(12). O3nakomieHue ¢ HehThi0O U HedTenpoaykramu. 24(13).
3HAaKOMCTBO C MUHEPAIBHBIMU yJOOPEHUSMH U U3yUEHHE UX CBOMCTB.

Konmponwvnasn paboma Ne 5(2). «Heopranuueckast xumusi. HayuHble OCHOBBI XUMUYECKOTO
IIPOU3BOJICTBAY.

Tema 5. XuMus B ;KM3HH 0011IeCTBA

Xumuss U 3700poBbe. XuMHMS nuuM. PanuonanbHoe mnurtaHue. [luwesvie 0obasku.
JlexapcTtBeHHble cpeacTBa. [lonarue o ¢papmaneBTHueckoi XuMuu U papmakosoruu. Jlekapcraa:
IIPOTUBOBOCHIAJIUTENbHBIE (Cyiab(aHUIaAMUIIHbIE IIpernapaTbhl, AHTUOMOTHUKH), aHAJIbIETHUKU
HEHApKOTUYECKHE (aCHUpPUH, aHAJIBIMH, MApaleTaMoll) U HapKOTUYECKUE, BSUKYIINE CPEe/CTBa,
crepounble. ['opMoHbl. PepMEHTHI, BUTAMUHBI, MUHEpPaJIbHbIE BOABIL. [Ipo0iembl, CBS3aHHBIE C
IPUMEHEHHEM JIEKApCTBEHHBIX IpenapaToB. BpenHble MpUBBIUKU U (DAKTOPHI, pa3pylLIaroliue
310pOBBE (KypeHHe, ynoTpeOIeHHE aJIKoroJisl, HAPKOMAHMS ).

Kocmernueckue u nappromepHbie CpeicTBa.

beitoBass xumusi. Motomue W yuctAmme cpeAactBa. Meuto. CTupanbHbIE TOPOIIKH.
Ot6enuBarenu. CpenctBa NMYHON TUTHeHbl. Cpedcmea 060pvbbbl ¢ ObIMOBLIMU HACEKOMBIMIUL:
penennenmyl, uncekmuyuowl. IIpaBuna 6e30macHoi paboThl C €IKUMHU, TOPIOYUMH U TOKCUYHBIMHU
BEIIIECTBAMHM, CPEACTBaMU ObITOBOW XMMUHU.

Xumuss B crpoutenbcTBe. l'umc. M3Bects. llement. beron. Ilonbop onTumanbHBIX
CTPOUTENIBHBIX MAaTEPHUAJIOB B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

XuMus B ceIbCKOM X03s1cTBe. MUHEpanbHble U Oprannyeckue yaoopenus. CpeacTsa 3aiuThl
pacTeHUMN.

Heopranunueckue matepuansl. CTekiio u kepamuka. [IurMeHThl 1 Kpacku.

XuMus U 3KoJorus. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelbl U €ro MOCIEACTBHS.
Oxpana rugpocdepsl, MouBbl, atMocdepsbl, Giopbl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
«3eneHas XUMUS.

Jlabopamopnsie onvimot. 24(13). 3HaKOMCTBO ¢ MUHEPAIbHBIMU yIOOPEHUSIMU U U3YUYCHHE
UX CBOMCTB.

*CO,Z[Cp)KaHI/IC MaTtcpualia, IpCAHAa3HAYCHHOTI'O IIpU O6y‘IeHI/II/I npeaAMCETY U3 pacucTa 29B
HEACIIO BBIACIICHO KYPCUBOM.

Tunwt pacuemnwix 3a0au

1. HaxoxneHnue MoJeKyIsspHOU (OpMyIbl Ta3000pa3HOro yriIeBOJAOPOJIa MO €ro MIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJIAIINX B €T0 COCTAB.

2. HaxoxaeHue MONEKyIsIpHOW (OpMyNbl ra3000pa3HOr0 yYriaeBOIOpOAa IO MPOIYyKTam
CrOpaHHs.

3. HaxoxneHue MOJEKyIspHOW (OpMYIbl OPraHMYECKOro BEIIECTBA MO €ro IUIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB, MJIM MO MPOIYKTaM CrOpaHUs.

4. PacueTbl MaccoBOM 10 (MacChl) XMMHUYECKOTO COCIMHEHHS B CMECH.



5. Pacyetsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) HCXOJHBIX BEIIECTB UM MIPOAYKTOB PEaKIIUU
0 U3BECTHOU Macce (00beMy, KOJIMUECTBY BEIIECTBA) PEareHTOB MU MPOIYKTOB pe-

AKIUH.

6. PacueTbl 00beMHBIX OTHOIICHUI ra30B MMPH XUMUYCCKUX PEAKIUIX.

7. Pacuersl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMU, €CIIM OJHO U3 BEIIECTB
JIAaHO B BHJIC PACTBOPA C OIIPEICIIEHHONW MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA.

TemaTu4yeckoe nuannposanue, 10 kiaacc

Ne | Ha3BaHue TeMbl KomunuectBo | KOHTpOJIBHBIE M IPAKTHYECKUE
TEMBI 4acoB paboThI

1 Beenenue 1

2 OCHOBBI OPraHUYECKON XUMUU 7

3 YrneBonopossl 15 KonrpomnbHas pabora Nel

4 Kucnoponconepxkariue 25 KonTponbnast pabota No2

Opra’Hn4€CKucC COCIUHCHUA

5 A3zoTconepkamue 13 Kontponsnas padora Ne3
OpraHuYecKue COC/IMHCHHUSI. [IpakTuyeckas pabora Nel
'enetnueckass CBSI3b  MEXIY
KJ1accaMu OpPraHUYeCKUX
COECIMHEHU I

6 BricokoMonekynsipHbie 7 [TpakTuueckast pabota No2, Ne3
BEIIECTBA
Wroro: 68 yacoB

TemaTn4yeckoe nuiannpoBanue, 11 kiaace

Ne | Ha3Banue Tembl KomnyectBo | KoHTponbHBIE M TPaKTUYECKHE
TEMBI 4acoB paboThI
1 | BemectBo 16
2 XUMUYeCKHe peakluu 19 KonTponbhas padora Nel
ITpakTryeckas padora Nel

3 Heopranuueckas xumus 12 [IpakTnueckas pabora Ne2

4 HayuHble 0CHOBBI XUMHUYECKOTO 10 Konrponbnas padora Ne2
MIPOM3BOJICTBA

5 XuMUA B )KU3HU 00IIeCTBa 9
Hroro 66 JyacoB

Kpurepun oueHKH npegMeTHBIX,
MeTalnpeIMeTHbIX U JUYHOCTHBIX Pe3yJIbTATOB

JIOCTH)KEHHE JIMYHOCTHBIX pEe3yJIbTaTOB OLIEHMBAETCS Ha KayeCTBEHHOM YpoBHe (6e3
otMeTkH). ChOpMUPOBAHHOCTh MeTampeIMeTHbIX M TpeIMeTHBIX YMEHUH OIEHUBAeTCs B
Oajutax 1o pe3ysabTaram:

* CTapTOBOM JMAarHOCTUKM TOTOBHOCTU K H3YUYCHMIO INpeaMeTa «XHUMHus» (AuarHocTuyeckas
paboTa B Hayasie y4eOHOTrO Tofia, B X0/1¢ KOTOPOIl MPOBEPAIOTCS MPEAMETHBIE U METarpe/-



METHbIE Pe3yJbTaThl MPEABIAYIIEr0 Tofa). Pe3ynbTaTel CTapTOBOM IHArHOCTUKU SIBIISIOTCS
OCHOBaHMEM JUISI KOPPEKTHPOBKM YYEOHBIX MpOrpaMM M HHIMBHIyaldu3alMHd ydeOHOU
JESATEIIbHOCTH (B TOM 4YHUCJIE B paMKax BbIOOpa YpPOBHSI M3y4YEHHMS NPEAMETOB) C YYETOM
BBIJICJICHHBIX AKTyaJIbHBIX MPOOJIEM, XapaKTepHBIX Ul Kacca B LEJIOM, U BBISABICHHBIX I'PYIIII
pHCKa;

* TEKYILEro KOHTPOJIs (YCTHBIE M MMCbMEHHBIE ONPOCHI, 1a00paTOPHbIE U NPAKTUYECKHUE PaOOTHI,
TBOpUecKkrue paboThl, HamucaHue pedepaToB, ydeOHBIC HCCIEAOBAHHUS W Y4EOHBIE TPOCKTHI,
3aJJaHUs C 3aKPBITBIM OTBETOM U CO CBOOOJHO KOHCTPYUPYEMBIM OTBETOM — IIOJHBIM H
YaCTUYHBIM, HHUBHUYaJIbHBIE U TPYIIIOBEIE (JOPMBI OIICHKH, CAMO- M B3aUMOOIICHKA, pedIeKCHS
u p.). Texymas oneHka MokeT ObITh (pOpMUPYIOIIEH, T. €.110/IePKUBAIOIIEH U HANIPaBJIAIOLIEH
YCUJIHSI YYaIIerocs, U JUarHOCTHYECKON, CTIOCOOCTBYIOIIEH BBISIBICHHIO U OCO3HAHUIO YUUTEIEM
U yYallMMCS CYILECTBYIOIUX MpoOieM B oOyueHuH. Pe3ynbTaThl TEKylled OLEHKH SBISIOTCA
OCHOBOH JIJIs1 MHIMBHUIyaJIH3alMd y4eOHOW AEATEIBHOCTH U KOPPEKTUPOBKU MHIUBUAYAIHEHOTO
y4eOHOT0 IJIaHa, B TOM YHUCIIE U CPOKOB U3YUEHHUS TEMbl/Pa3iena/IpeIMETHOTO Kypca;

* TEMaTH4ECKON OLIEHKH (BBINOJIHEHHE KOHTPOJIbHBIX PadOT MO OTAEIbHBIM T€MaM WU OJ0Kam
TeM, 3 paboThl B rof1). Pe3ynbpTaThl TeMaTHYECKON OLICHKH SIBIISIOTCS OCHOBAaHUEM IS TEKYILEH
KOPpEKLIHUY y4eOHOM! JESITEbHOCTU U €€ UHIUBUIYaIN3aluu;

* IPOMEXYTOYHOI'O KOHTPOJI, KOTOPBIA MPOBOIUTCS B KOHIIE KaXKJIOTO IOJIYTOJUS U B KOHIIE
y4eOHOro roja Ha OCHOBE PE3yJIbTaTOB HAKOIUIEHHOW OLEHKHM U PE3yJbTaTOB BBITOJIHEHUS
TEMaTUYECKUX IPOBEPOUYHBIX PaldoT;

* UTOrOBOTO KOHTPOJISl, KOTOPBII OCYIIECTBISIETCS HA OCHOBAaHUM PE3YJIbTaTOB BHYTPEHHEH
(BBIIIOJIHEHUE UTOTOBOM pabOThI) U/MJIM BHEIIHEH OLEHKH (IIPOXO0KEHHUE TOCY1apCTBEHHON
UTOroBOM arrecTanuu). Toroseie paboThl IPOBOAATCS 110 TEM IIPEIMETaM, KOTOPBIE J1J1s1 JAHHOTO
00yyYaroIerocsi He BbIHECEHBI Ha rOCYIapCTBEHHYIO MTOTOBYIO arrectanuo. Popma UTOroBon
paboTHI 110 IPEIMETY YCTaHABIMBAETCS PEIICHUEM IE€arornyecKoro COBETa 10 MpeCTaBIECHUIO
METOAMYECKOI0 00beAMHEHUs yuuTeneil. itoropoi paboToii mo yueOHOMY IpeaMeTy «XUMUs»
JUISL BBIITYCKHUKOB CpEIHEN ILIKOJbl MOXET CIIYXHUTh NMUChbMEHHas MpOBEpouYHas paboTa WiIn
NUCbMEHHAas IPOBEPOUHas paboTa ¢ yCTHOM YacThIO MIIM C TPAKTUYECKON paboTOM (S3KCIIEpUMEHT,
HCCJIEIOBaHME, OMBIT U T. I.), a TaK)XKXE yCTHbIE (hOpMBbI (MTOTOBBIA 3a4eT Mo OuiieTaM), 4acThb
noptdonno (mogdbopka padOT, CBUAETENBCTBYIOIIAS O JOCTHKEHUM BCeX TpeOOBaHMM K
IpEeIMETHBIM pe3yJibTaTaM 00y4YeHus) U T. [I.

OneHounblie MaTepuaJibl

1.Meronuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenxo, B. U. Tepenuna u ap.
«Xumusi. bazoBeiit ypoenby. 10 kimacc / B. B. Epemun, B. 1. Maxonuna, O. 0. CumoHnosa, .
B. Epemuna, A. A. JIpo3nos, 3. FO. Kepumos. — M. : [Ipoda, 2018. — 123, [5] c.

2. Meronnyeckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3noBa u ap.
«Xumust. bazossiit yposens». 11 kmace / B. B. Epemun, B. . Maxonuna, O. FO. Cumonosa, U.
B. Epemuna, A. A. [Ipo3nos, D. 0. Kepumos. — M. : Jlpoda, 2018. — 125, [3] c.
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