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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma paspaboTaHa Ha OCHOBE CJIEIYIOIIUX JOKYMEHTOB:
» GenepanpHbiii 3aKk0H 0T 29.12.2012 roga Ne 273-D3 «O6 obpa3zoBanuu B Poccuiickoii
Denepauuny;
» OenepanbHbBIi  TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT CpPETHEro O0OIIero
o0Opa3oBaHus (B JAEHCTBYIOIIEH PEIAKIIUN)
* [IpumepHas ocHOBHas oOpa3oBaTelibHas IPOrpaMMa CpeIHEro o0Iiero 00pa3oBaHus;
* OOIT COO MBOY COMI c.Cnacryxa;
* Yuebnsiii utan MBOY COIII c.Cnactyxa Ha 2023-2024 yueOHbIii rox;
Martepuansl a5 paboueil mporpamMmbl pa3padoTaHbl Ha 0OCHOBE aBTOpckoi mporpammbl O.C.
["aGpuensina, cooTBeTcTBYyIoNIeH DenepanbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHAapTa
o0miero oOpazoBaHMs W JOMYIIEHHOH MuUHUCTEPCTBOM 00Opa3oBaHusl M Hayku Poccuiickoit
Oenepannn. (I'abpuenmsta O.C.  Ilporpamma kypca xumum st 8-11  kjmaccoB
o6rreo0pazoBarenbHbIx yupexaeHuii /O.C. I'abpuensn. — 8-e us., crepeoturn. — M.: [lpoda).

YyeOHUK:

e Xumus 11 knacc. bazoBblil ypoBeHb: YueOHUK /17151 0011€00pa30BaTEIbHBIX YUPEKIACHUI
| Tabpuensu O.C.- M.: llpoda, 2018.-223c.

Ha uzyuenne xumuu B 11 kiacce otBoautes 1 yac B Henento. Beero 3a rog 34 yaca.

N3ydyenne xumuu Ha 0a30BOM YpOBHE cCpefaHero (mojHoro) oOiiero ooOpazoBaHUs
HAIPAaBJIEHO HA JOCTUKEHUE CIEIYIOIIMNX LENEH:

* OCBOCHME 3HAaHMH O XUMHUYECKOH COCTaBIISIOIIEH E€CTECTBEHHOHAYYHOW KapTHHBI MHDA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHSIX;

* OBJIAZICHHE YMEHUSMHM IPUMEHSTH IOJy4YCHHbIE 3HaHMUSA JUId OOBACHEHMs pa3HOOOpa3HbIX
XUMHUYECKHUX SIBJICHUW M CBOMCTB BEILECTB, OLEHKU POJIM XMMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U ITOJIyY€HUU HOBBIX MAaTE€PHUAJIOB;

* pa3BUTHE ITO3HABATEIBHBIX HHTEPECOB M HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUS] XUMHUYECKUMX 3HAHUM C MCIIOJIb30BAaHUEM Pa3IUYHBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCJIE KOMIIBIOTEPHBIX;

* BOCNHTaHHE YOEKICHHOCTU B MO3UTHBHON POJIM XMMHHU B JKU3HU COBPEMEHHOI'O OOILECTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M OKpYKarollei
cpene;

* NpPUMEHEHHUE TOJYYECHHbIX 3HAHMM W yMEHUN Ui O€30IacHOr0 MCIOJb30BaHUS BEIIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3sICTBE U Ha MPOU3BOJCTBE, PELICHUs MPAKTHUECKUX 3a/1a4 B
MOBCE/IHEBHOM JKMU3HM, MPENyNpEexXICHUs SBJICHUN, HAHOCALIMX BpeJd 3/I0POBBIO YENIOBEKAa U
OKpYKarolllen cpene.

Kypc oOmieit xumum 11 kitacca HampaBiieH Ha pelIEHHE 3a/add WHTEerpaluu 3HaHUN
y4aluxcst 0 HEOPraHWYEeCKON U OpPraHnYecKOl XMMHUU € LeNbio (POPMUPOBAHUS Y HUX €TUHOU
XMMUYECKOM KapTHHBI MHpa. Benymas wunes Kypca — €IMHCTBO HEOPraHMYECKOW H
OpPraHMYeCcKO XMMHUHM Ha OCHOBE OOIIHOCTH UX MOHATHUI, 3aKOHOB M TEOPUH, a TaKXKe Ha OCHOBE
o0UIMX MOAXONOB K KiIacCU(UKALUA OpPraHUYEeCKUX U HEOPraHWYEeCKUX BELIECTB U
3aKOHOMEPHOCTSM MPOTEKAHUS XUMUYECKUX PEAKIIUN MEKY HUMMU.

3HauUUTENbHOE MECTO B COJIEP)KAHUU Kypca OTBOJUTCS XMMHUECKOMY 3KcrepuMeHTy. OH
OTKPBIBAET BO3MOXXHOCTH (DOPMHUpPOBATh Yy YYAIIMXCS YMEHHs pabdoTaTh € XHWMHYECKUMHU
BEIIECTBAMM, BBITIOJHATh MPOCTbIE XMUMHUYECKUE OIBITHI, YYUT IIKOJIHHUKOB O€30MacCHOMY H
HKOJIOTHYECKU TPAMOTHOMY OOPAIIIEHHUIO C BELIECTBAMHU B OBITY M Ha MPOU3BO/ICTBE.



INIVTAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATbBI

B pesynprare um3ydeHus y4eOHOTO mpeamera «XHWMHUs» Ha YpPOBHE CpeaHEro OoOIIero
o0pa3zoBaHMS:

BLIHyCKHI/IK Ha 0a30BOM YPOBHE€ HAYYHUTCH:

- pacKpbIBaTh Ha MPHUMEPAX POJIb XUMUU B (POPMHUPOBAHWU COBPEMEHHOW HAy4YHOU
KapTUHBI MUPa U B IPAKTUYECKON JIESITEILHOCTH YEIOBEKA;

- JIEMOHCTPUPOBAaTh Ha IMpUMEpax B3aWMOCBS3b MEXKAY XUMHUEH U JPYTUMH
€CTECTBEHHBIMH HAyKaMH;
packpblBaTh Ha IpPUMEpPAxX IIOJOKEHUS TEOpUU XMMHUUYECKOro crtpoeHus A.M. bytneposa;

- moHuMathb pusnueckuit cmbich [lepuonmueckoro 3akona /.M. MeHnneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOWCTB XHMHYECKHX D3JIEMEHTOB W OOpPa30BaHHBIX HMHU
BEILECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;

- OOBSCHATH MPUYMHBI MHOTOOOpa3usi BEUISCTB HA OCHOBE OOIIMX MPEICTaBICHUN
00 X COCTaBE M CTPOCHUHU;

- OPUMEHSATh TpaBWJIa CHUCTEMATHUYECKONM MEXKIYHApOAHONM HOMEHKIATyphl Kak
CPEICTBA pa3NUYCHUs U UACHTU(DHUKAIINH BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

- COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYIIBI OPTaHUYECKUX BEIIECTB KaK
HOCHUTENIeH HWHGPOPMAIMK O CTPOCHUH BEIIECTBA, €ro CBOWCTBAaX M IMPUHAIJICKHOCTH K
ONPEAECIEHHOMY KJIACCy COEUHECHUM;

- XapaKTepHU30BaTh OPraHMYECKUE BEUIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBaM,
YCTaHaBIMBATh MPUUYMHHO-CIICJCTBEHHbIE CBSI3U MEXJy JaHHBIMH XapaKTEpUCTUKAMHU
BEIICCTBA;

- NPUBOJUTH NPUMEPbl XUMHUYECKUX PEaKIMil, pPacKpbIBAIOIIUX XapaKTEPHbIC
CBOMCTBAa THUIIMYHBIX TMPEACTABUTEICH KJIAaCCOB OPraHMYECKUX BEIIECTB C IEJIbI0 HX
UaeHTU(UKAIUU U 00BSICHEHHS 00J1aCTH MPUMCHCHHS;

- IPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XHUMHYECKHUX pPEaKlUid Ha OCHOBE
3HAaHUM O THUIMAX XHUMHUYECKOW CBSI3M B MOJIEKYJIAX PEAarecHTOB M WX pPEaKUUOHHOU
CIIOCOOHOCTH;

- HCIOJIb30BATh 3HAHHS O COCTaBE, CTPOCHUH M XUMHUYECKUX CBOMCTBAX BEIIECTB JIJIsI
0e30MacHOr0 MPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

- TPUBOAWTH MPUMEPHI MPAKTHUECKOTO HMCIOIB30BAHUS MPOIYKTOB MEPEPabOTKU
HepTM W TPUPOJHOTO Ta3a, BBICOKOMOJICKYJISPHBIX  COCAMHEHWH (MOJIMITUIICHA,
CHUHTETHUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

- IPOBOJUTH ONBITHl IO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB: TJHUIIEPUHA,
YKCYCHOM KHCIIOTBI, HEMpPEAENbHBIX KHPOB, TIIOKO3bI, Kpaxmana, OEIKOB — B COCTaBe
MUIIEBBIX MPOAYKTOB U KOCMETHUECKHUX CPEJICTB;

- BJaJeTh TMpaBWIaMH U TpueMaMu Oe30omacHOW pabOThl € XUMHUYECKUMU
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM;

- YCTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM pEaKIMu U CMEIIECHUS
XUMHYECKOTO PaBHOBECHsI OT PAa3IMUYHBIX (DAKTOPOB C LIEIBbIO OMpEIeNieHUs ONTHUMAaIbHBIX
YCJIOBHM MPOTEKAHUSI XUMUUYECKHUX TTPOIIECCOB;

- IPpUBOAUTD ITPUMCPLI THIPOJIN3a coJieil B MOBCEIHEBHOM KU3HHU YCJIOBCKA,

- NOPUBOAUTH IMPUMCEPLI OKHUCIUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ B HpHuponc,
IMPOU3BOACTBCHHBIX MMPOHECCAX U KU3HCACATCIbHOCTH OPraHU3MOB;

- HNPUBOAUTH NMPUMEPBI XUMHUYCCKUX peaKuHﬁ, PACKPBIBAOIIUX 06].].[1/16 XHUMHUYCCKUC
CBOMCTBaA IMPOCTHIX BECUICCTB — METAJIJIOB U HEMCTAJIIIOB,

- TPOBOJUTH pacyeThl HA HAXOXKIECHHUE MOJEKYISPHOM (hOPMYJIIBI YIIIEBOIOPOIA IO
MPOJIYKTaM CTOPAHMS U IO €ro0 OTHOCUTENIBHOW IJIOTHOCTH M MAcCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIAX B €70 COCTAB;



- BJaJeTh MpaBWIaMU O€30MaCHOrO OOpamleHuss C EeAKUMH, TOPIOYUMH |
TOKCHYHBIMH BELIECTBAMH, CPEACTBAMH OBITOBOM XUMHHU;

- OCyWIECTBISATh  MOUCK  XUMHUYECKOM  HMHPOpPMAIMM  TO  HA3BaHUSAM,
ueHTH(UKATOpaM, CTPYKTYPHBIM ()OpPMYJIaM BEIIECTB;

- KPUTHYECKH OLEHHMBATh W HWHTEPHPETHUPOBATh XUMHYECKYI0 HH(OpMAIHIO,
CoJepKalIylocs B COOOIIEHUSX CpeACTB MaccoBod wuHpopMmaimu, pecypcax HHTepHeTa,
HAYYHO-TIONMYJISIPHBIX CTaThiX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIETISX
BBISIBJICHHSI OIIMOOYHBIX CYXIEeHUIN 1 (HOpMUPOBaHHS COOCTBEHHOH MO3UIINU;

- MpPeACTaBIATh IYTH PpEIIeHHS TIJO0aNbHBIX TNPOOJIEM, CTOSIIUX  Iepen
4eJIOBEYECTBOM: DKOJOTHUECKUX, SHEPTeTUYECKHUX, CHIPHEBBIX, U POJb XHMHUHU B PEIICHUH
ATUX TPOOJIEM.

BbInycKHUK HA 0230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHTHCS:

- WLIIOCMPUPOBAmMb HA NPUMEPAX CIMAHOBNEHUE U IBOTIOYUIO OPSAHUHECKOU XUMUU
KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAX ee pa3eumusi,

- UCNONBL306AMb MEMOObL HAYYHO20 NO3ZHAHUS NPU BLINOJHEHUU NPOEKMO8 U Y4eOHO-
UCCTe008aMENbCKUX 3a0ay NO U3YUEHUIO CEOUCMSE, CNOCO008 NONYYEeHUs U PACNO3HABAHUS
OP2AHUYECKUX 8eUjeCm8,

- 00BACHAMb NPUPOOY U CNOCOObL 0OPAZ0BAHUSL XUMUUECKOU C8A3U. KOBANEHMHOU
(NONAAPHOU, HENONAPHOL), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelblo ONnpedeieHUs
XUMUYECKOU AKMUBHOCTU 8eUeCmE;

- YCMAHABIUBAMb 2EHEMUUECKVIO C6513b MeNCOY KIACCAMU OP2AHUYECKUX Beujecms
011 000CHOBANUA NPUHYUNUATLHOU BO3MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHeHUll
3a0AHHO20 COCMABA U CIPOEHUSL,

- YCMAHABIUBAMb  83AUMOCEA3U MeXHCOy akmamu u meopuel, NPUYUHOU U
cedcmeuem npu aHaiuze npooIeMHbIX cumyayuil U 060CHOBAHUU NPUHUMAEMbIXPeUleHUl Ha
OCHOB8E XUMUYECKUX 3HAHULL.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

ba3oBblii ypoBeHb

OCHOBBI OPraHuYeCKOM XUMUM

Anpneruapl. Metananb (Gopmanbaeru) u 3TaHalb (aleTalnbAeTH/]) KaK MpeCcTaBr- TEIU
IpelenbHbIX anpaernfoB. KauecTBeHHble peakluy Ha KapOOHWIBHYIO TIpynny (peakuus
«cepeOpsiHOTO 3epKajnay, B3aumojeicTBue ¢ ruapokcuaoM meau (II) m ux npumenenue s
OOHapyXeHHsI NPEIENIbHBIX albJETHA0B B IPOMBIIIJIEHHBIX CTOY- HBIX BOAAX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue popmanbiernia u aneranb/e- ruja.

KapOoHOBBIE KHCIIOTBI. YKCyCHash KHCJIOTa KakK IpPEICTaBUTENb HPEIENbHBIX OJHOOC-
HOBHBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA (HAa NpUMepe YKCYCHOW KHCIO- ThI):
peakuuu ¢ METajulaMH, OCHOBHBIMHM OKCHUJIAMH, OCHOBAaHMSIMH M COJISIMM KakK MOATBEPKIACHHE
CXOJ/ICTBA C HEOPTaHMYECKUMHU KHUCIOTaMHu. Peakuus stepudukanmyu Kak crnocod MOJydeHUs
CJI0KHBIX 3¢upoB. [Ipumenenue ykcycHol kucnotsl. [Ipen- craBieHne O BBICHIMX KapOOHOBBIX
KHUCJIOTaX.

Crnoxnbie 3¢upsl u xupbl. CroxHble 3QUPBl KaK MPOAYKTHl B3aUMOJCHCTBHs KapOo-
HOBBIX KHCJIOT co crnupramu. [IprMeHeHHe CIOoXHBIX 3(QUpPOB B MUILEBOM M mapdro- MEpHOH
HIPOMBIIIICHHOCTH. JKHUpBI Kak CIIOKHBIE 3(UPHI IIIMLIEPHHA U BBICHIMX Kap- OOHOBBIX KHUCIIOT.
PacturenbHble M KUBOTHBIE KHMpBI, UX cOCTaB. Pacro3HaBaHME pAaCTUTENBHBIX JKHPOB Ha
OCHOBAaHUHU HX HEIpenenbHoro xapakrepa. llpumenenue >xupoB. ['maposn3 uiaM OMbUIEHHE
XKHUPOB KaK CIIOCOO MPOMBIIUIEHHOI'O MOJXYYEHHUs! COJEeH BBICHIMX KapOOHOBBIX KHMCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MolomI1e CBONCTBA MbLIA.

VYraeBogsl. Knaccudukanus yrinesonoB. Haxoxaenue yriaeBojoB B mpupoze. [to- ko3a
Kak anpaerugocnupt. bpoxkenue rmroko3bl. Caxaposa. [udponusz caxaposvl. Kpaxman u
[EJUTI0JI03a KaK OMOJIOTMYECKHE TONMMEPhl. XUMUYECKHE CBOMCTBA KpaxMaia W LEJITIOJIO3bI
(ruaponu3, KauecTBEHHAs peaklus ¢ HOoJoM Ha Kpaxmaj Mee IpUMEHEHHe JJs OOHapyXKEeHUs
Kpaxmajia B pojayKTax nuranus). [Ipumenenue u 6uonorudeckas posb yriieBoaos. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPEALETaTHOrO BOJIOKHA.

Nnentuduxanuss opraHUYECKUX COCAUHEHUUN. [ eHemuuecKkas csA3b MedHcoy Kiacca- Mu
opeanuyeckux coeounenun. TUIBl XUMHUYECKUX pPEAKUUH B  OPraHUYECKOH  XUMMH.
AmuHokucaOThl U Oenku. CocTaB M HOMEHKJIATypa. AMMHOKHCIOTHI Kak am@oTep- Hble
opraHuueckue coenunHeHus. IlentunHas cBs3p. buosornueckoe 3Ha4eHHE O- AMUHOKHCIIOT.
OO6sacTi MpUMEHEHHUsT aMHHOKHCHOT. benku kak mnpuponaHele Ouomno- numepsl. CoctaB u
cTpoeHue OenkoB. XMMHUYECKHE CBOMCTBAa OENKOB: TMAPONM3, Je- HaTypanus. OOHapykeHue
OEIKOB MpH IOMOIIM KayeCTBEHHBIX (LBETHBIX) peakuuil. IlpeBpaineHus O€IKOB NHUIIM B
OpraHusMe.

buonornueckne QpyHKIUN OEJIKOB.

Teopernyeckue 0CHOBbI XMMHUM

XuMHYeckue peakuuu. ['oMoreHHsle M reTreporeHHsle peakiuu. CKOpOCTb peakliuu, ee
3aBHCUMOCTh OT Pa3IMYHBIX (AKTOPOB: MPUPOABI pEarupyroliux BEIIECTB, KOH- LEHTPALUH
pearupyromux BeLECTB, TEMIEpaTypbl, IUIOLUIAJAM PEAKIMOHHOM IOBEpX- HOCTH, HaJIU4UA
Karaiu3aTopa. Poib KaTaan3aTopoB B MPUPOJAE U MPOMBIIUIEHHOM MPOU3BoACTBE. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PaBHOBECHE M €ro CMELIeHHWE MOJ JeHCTBHEM pa3iIM4yHbIX (PaKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM IMPOJIYKTOB DPEAKIUH, JaBJIEHUE, TeMmIiepaTypa) Ajs CO3JaHUs
ONTUMAJBHBIX YCJIOBHM TMpOTEeKa- HHUS XHUMHUYECKHX TMPOLECCOB. Jlucnepcuvie cucmembsi.
Ilonamue o konnoudax (301u, ecenu). Hcmunnvie pacmeéopel. Peakuum B pacTBopax
AIIEKTPOJINTOB. pH pacTBOpa Kak IOKa3aTeNlb KUCIOTHOCTU cpeabl. ['maponus coneld. 3HaueHue
TUApOSIN3a B OHMOJOTH- YEeCKMX OOMEHHBIX mporeccax. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE



peakuuu B IpHU- POAE, NPOU3BOACTBEHHBIX IPOLECCAX M KU3HEACITEIBHOCTH OpPraHU3MOB.
OKuCIH- TEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTBIX BEIIECTB — METAUIOB IJIaBHBIX U I1O-
OOYHBIX MOATPYIIT

(Menp, )Kene30) ¥ HeMETaJIOB: BOAOPO/a, KUCIOPOa, FaJloreHoB, cephl, a30T1a, (oc- dopa,
yriepoaa, kpemHus. Koppo3us MeTayuioB: BUABI KOPPO3UH, CHOCOOBI 3alUTHl METAUIOB OT
KOpPpO3UU. Onekmpoauz pacmeopos u pacniageos. Ilpumenenue s1exk- mpoauza 6
NPOMbBLULTIEHHOCTU.

XuMus 4 )KM3Hb

Hayunbie mMeronbl mo3Hanus B Xxumud. McTouHnkn xumuyeckor mHpopmanuu. [lo- uck
uH(pOpMallMK MO Ha3BaHUAM, HACHTU(UKATOpPaM, CTPYKTYpHBIM (hopmynam. Mo- nenupoBaHue
XUMHUYECKHUX IPOLIECCOB U SABJICHUM, XUMUYECKUll anaiu3 u cuHme3 KaK METOAbl HAyYHOTO
MO3HAHMUSL.

XuMus U 3710poBke. JlekapcTBa, pepMeHThl, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BO- JIBL.
[IpoGiieMsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX INpenaparoB. BpenHble MPUBBIYKU U
dakTophl, paspymaronme 3J0pOoBbe (KypeHHE, YIOTpPeOJICHHE alIKOTOJIsl, HApKOMAaHMS).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nuwesoll Xu- Muu.

XvMUs B MOBCEAHEBHOW XH3HU. Morolue U yucTsmme cpencrtsa. Cpedcmea 60pbbOvl ¢
ObIMOBLIMU  HACEKOMBIMU.  penenienmsl, uncekmuyuovl. CpeacTBa JIMYHOW TUTHE- Hbl U
kocMeTuku. [IpaBuiia 6e3omacHoO pabOTHI ¢ €AKUMHU, TOPIOYUMHU U TOKCUYHBI- MU BEILIECTBAMH,
CpeacTBaMU OBITOBON XUMUHU.

XUMHS M CEIIbCKOE XO034iCTBO. MUHEpanbHble U OpraHuyeckue yaoopenus. Cpen- cTBa
3aIIUTHl PACTCHUM.

Xumus U 3HepreTuka. [IpupoaHbie HCTOYHUKH YIIIEBOAOPOAOB. [IpupoaHbIii U 11O~ IyTHBIN
He(TAHOM Ta3pl, UX cOCTaB U wucnonb3zoBanue. CocraB HePTH U ee mepepa- OOTKa.
Hedrenponykrel. OxranoBoe uymciao Oen3mHa. OxpaHa OKpYyXaroIled Ccpeapl  IpH
HedTenepepabOTKe W TPAaHCIOPTUPOBKE HE(PTENPOAYKTOB. AJBTEPHATUBHBIE HC- TOYHHUKH
JHEPIUH.

Xumusi B ctpoutensctBe. Llement. beron. Ilogbop onTUManmbHBIX CTPOUTEIBHBIX Ma-
TEPUAJIOB B IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA.

XuMHSA U 3KOJIOTUsA. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN CPEAbI U €ro MOCIEN- CTBHS.
Oxpana rugpocdepsl, MouBbI, aTMocdepbl, (GIopbl U (ayHbl OT XMMUYECKOTO 3arpsi3HEHHs.



TEMATHYECKOE INTAHUPOBAHHUE

Ne Tema Koia-Bo
4acoB
11 kaace

1 Ctpoenue atoma u nepuoguyeckuii 3akon J[.M. Menneneena 3

2 CtpoeHue BelecTna 14

3 XHUMHYECKUE PEAKITUH. 8

4 BemiecTBa 1 ux cBoiicTBa 7

9) IToBTOpeHune 2
Bcero 34

IlepeyeHb npakTHYECKUX PadoOT

10 kaacc

[TpakTrueckas padota Ne 1. Pemenue sxcriepuMeHTaNBHBIX 33]1a4 TI0 KYpCy OPTaHHYeCKOM
XUMHH

[TpakTuueckas pabota Ne 2. OmnpeneneHue miacTMace U BOJIOKOH

11 knacc

[TpakTuueckas paborta Ne 1. «Ilonydyenue, cobupanue u pacrio3HaBaHHUE T'a30B.»

[TpakTuyeckas padora No2

«Pemienue sKcepuMEHTANBHBIX 3a7a4 Ha WACHTU(DHUKAIIMIO HEOPraHUYECKUX M OPraHMYeCKUX
COCTMHEHUI».




YYEBHO-METOJANYECKOE OBECIIEYEHHUE

I.IIporpamma kypca xumuu s 8-11 kigaccoB 001meoOpa3oBaTENbHBIX YUPEKACHUN
(aBTop O.C. I'abpuensn), nznatenbcTBO «poda»,2019r

2.YuebOnuk «Xumus. 10 kimace : 6a30Bbiit ypoBerb». M, «/Ipoda»,.2018 rox.

3. Tl'abpuensu O. C., AmykoBa A. B. Pabouas terpags. 10 k1. K yue6nuky O. C.
[Nabpuensina «Xumus. 10 xnac c. ba3ossiii ypoBeHb». M.: lpoda, 2012. 3.. I'abpuensu O. C.,
OctpoymoB U. I'. Oprannyeckas XuMusl B TeCTax, 3a1adax, ynpaxaeHusax. 10 k1. — M.: [Ipoda,
2003.

4. Tadbpuensn O. C., SAmykoBa A. B. Xumus. 10 k1. ba3oBsiii ypoBeHs: MeToandeckoe
nocobwue. - M.: Ilpoda, 2008

5. . T'abpuensu O. C., Batnuna JI. I1. XuMuueckuii 3xcriepuMeHT B mkoje. 10 ki M.:
Hpoda, 2005.

6. I'abpuensa O. C., OctpoymoB U. I'. HacronpHas kHura yuurens. Xumus. 10 k1. —
M.: biuk u KO, 2001.

7.Tadpuensa O. C., OctpoymoB M. I'. Opranmdeckas XUMHS B TecCTaxX, 3ajadax,
ynpaxknenusx. 10 k1. — M.: [Ipoda, 2003.

8. I'abpuensia O.C., OcropoymoB N.I'. OGmiast Xxumus B TeCTax, 3ajayax, yIpaKHEHUSX.
M.: - lipoda, 2004.

9. I'abpuensn O.C. Xumus 10 xi.: KonTponbHble 1 MpoBepodHbIe paboThl K yueOHuky O.
C. I'abpuensna «Xumus. 10». - M.: Ipoda, 2012.

HNuTepHeT-pecypcenl:

http://www.mon.gov.ru MuH#uCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru Tlopran OUIIM - @enepalibHblii HMHCTUTYT MEAArOTHYECKUX
U3MEPEHUU

http://www.ege.edu.ru [Topran EI'D (undopmarmonnoit nogaepxku EI'D)

http://www.probaege.edu.ru [Topran Exunbrii 3x3amen
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