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1. IInanupyemble pe3yabTaTbl OCBOCHHUS Y4eOHOI 0 MpeIMeTa «XUMHSD)

PabGouass mnporpamma oOecrieuuBaeT JOCTHUXKEHUE IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHHUS Y4eOHOT0 IpeameTa « XUMHUSD.

1.1 JInyHOCTHBIE pe3ynbTaThl

1) copMrpOBaHHOCTH MOJOKUTEIBLHOTO OTHOIIEHUS K XUMHUH, 4TO O0YCIOBIMBAET
MOTHBAIIMIO K YUeOHOU IeATeIbHOCTH B BEIOpaHHOM cdepe;

2) cpOpMHUPOBAHHOCTh YMEHHMs pelaTh MPOOJEMbl MOUCKOBOIO M TBOPYECKOTO
Xapakrepa;

3) cpopMUPOBAHHOCTH YMEHHS NPOBOAMTH CAMOAHAJIU3 M  OCYILIECTBIATH
CaMOKOHTPOJIb U CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIIEIIHOCTH;

4) chopMHpPOBAaHHOCTh TOTOBHOCTH CJIE€JI0BaTh HOpPMam MPUPOJO U 370POBbE
cOeperaroiieronoBe/ICHuUS;

5) chopMHUPOBAaHHOCTH MPOYHBIX HABBIKOB, HAIPABJIEHHBIX HA CAMOPA3BUTHE Yepe3
camooOpa3oBaHue;

6) cpOpMUPOBAHHOCTH HABBIKOB IMPOSBIICHUSI TMO3HABATEIbHOW WHHUIIMATHBBI B
y4eOHOM COTPYAHHYECTBE.

1.2 MeramnpeaMeTHbIE pe3yiabTaThl

1) chopmupoBaTh yMeHUsI CTaBUTH LIEJIM U HOBBIE 3a/1a4M B yu€0e U MO3HABATEIbHOU
NeSITeIbHOCTH;

2) oBnaJeHHE NPUEMAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS MyTEH JOCTHUKEHUS
nenu, 3¢ exTUBHBIE CIOCOObI pelIeH s Y4eOHbIX U MO3HABATENbHBIX 33/1aY;

3) chopMHpPOBAHHOCTH YMEHHUSI COOTHOCHTH CBOU JACWCTBHUS C IJIAHUPYEMBIMU
pe3yJbTaTamu;

4) cpopMUPOBAHHOCTh YMEHHSI OCYUIECTBIISITH KOHTPOJIb B IMPOLIECCE JOCTUKEHUS
pe3ynbTara, KOpPeKTUPOBATH CBOU JICHCTBUS;

5) chopMHpPOBAaHHOCTH yYMEHHMsI OLICHHBATh MPABHJIBHOCTH BBIMIOJHEHUS Y4eOHBIX
3a/1a4 U COOCTBEHHBIE BOBMOKHOCTU UX PELICHUS;

6) chopMHUPOBAaHHOCTb YMEHHSI aHAIM3UPOBATH, KJIACCHU(PUIMPOBATH, 000OIIATH,
BBIOMpATh OCHOBAHUS U KPUTEPHH ISl YCTAHOBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

7) chopMUPOBAaHHOCTH YMEHUS TPHUOOPETATh U IPUMEHSATHh HOBbIC 3HAHUS;

8) chopMUPOBAHHOCT, YMEHHS CO3[aBaTh MPOCTEUIINE MOJENHU, HUCIOJIb30BATh
CXEMBbI, TaOJIUIIbI, CHMBOJIBI JJIs PEeIIeHUs Y4eOHBIX U TO3HABATEIbHBIX 3a7a4;

9) oBnaieHne Ha BHICOKOM YPOBHE CMBICIIOBBIM YTEHHUEM HAYYHBIX TEKCTOB;

10) cdhopmupoBaHHOCT, yMeHUS O(DPEKTUBHO  OPraHU30BBHIBATH  YueOHOE
COTPYAHUYECTBO U COBMECTHYIO J€SITEIbHOCTh, pa00TaTh HHANBUIYAIHHO C yUETOM OOLINX
HUHTEPECOB;

11) chopmMupoBaHHOCTH YMEHHS OCO3HAHHO HCIOJB30BaTh PEUEBBIE CPEICTBA B
COOTBETCTBMH C 337jayaMl KOMMYHHKAIIUH;

12) BbICOKHII YPOBEHb KOMIIETEHTHOCTH B 00s1acTh ucnoib3oBanus MKT;

13) chopMUPOBAHHOCTH IKOJIOTHYECKOTO MBIIILICHUS;

14) c(opMUPOBAHHOCTH YMEHHUS IIPUMEHSATH B II0O3HABATEIIbHOM,
KOMMYHUKAIIMOHHOM W COIHUAJBbHOM MpPAaKTHKE 3HAHUS, IOJy4YEHHBIE TNpPU H3YUCHHUU
IpeaMeTa.

1.3 [IpenmeTHbIE pe3yIbTaThI:



1) chopmMupoBaHHOCTH MPEICTABICHUI O MECTE€ XMMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MUPA; IOHUMAHUE POJIM XUMUHU B (POPMUPOBAHUU KPyrozopa M (PyHKIIMOHAJIbHOU
IPAMOTHOCTH Y€JIOBEKA JUIS PEIICHUS ITPAKTUYECKUX 3a1a4;

2) BnageHue OCHOBONOJATAIOIIMMHM  XMMHUYECKHMMH IOHSITHSMH, TEOPHUSMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMU: YBEPEHHOE I0Jb30BaHUE XMMUYECKON TEPMUHOJIOTHUEN U
CHUMBOJIUKOM;

3) BiajieHue OCHOBHBIMU METOJaMH HAayYHOTO MO3HAHUS, UCIIOIb3yEMBIMUA B XUMHHU:
HaOJIl0/IeHNe, OIKCaHue, M3MEpPEeHHE, HKCIEPUMEHT; yMeHue o0pabaThiBaTh, OOBACHATH
pe3yNbTaThl MPOBEAEHHBIX ONBITOB M JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUSA MPU PELIEHUU NPAKTHYECKUX 3a]1aY;

4) chopMHUpPOBAaHHOCTh YMEHMsI JaBaTh KOJMYECTBEHHbIE OLEHKU M MPOBOJIUTH
pacd€Thl MO0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

5) BnaneHue mpaBUJIaMU TEXHUKH O€30MAaCHOCTH MPH MCHOJIb30BAHUM XUMHYECKHX
BEILIECTB;

6) chopMHpPOBAHHOCTh YMEHHUS KIacCU(UUMPOBATh OPraHMYECKHUE BeIleCTBa U
peaKIu 10 pa3HbIM NPU3HAKAM;

7) chopMHpPOBAHHOCTH YMEHHUS ONHUCHIBATH W pa3iNyaTh M3yUYEHHBIE KIIACCHI
OpraHWYECKHUX BEILIECTB;

8) copMUPOBAHHOCTh YMEHHUS JAeNaTh BBIBOJbI, YMO3AKIIOUEHHS W3 HAONIOACHUIA,
XUMUYECKUX 3aKOHOMEPHOCTEH, IMPOTHO3MPOBATh CBOWCTBA HEU3YUYEHHBIX BEIIECTB IIO
aHAJIOTUU C U3YYEHHBIMU;

9) cpopMUPOBAHHOCTP YMEHHUSI CTPYKTYpUPOBAaTh HW3Y4YEHHBIH Marepuan u
XUMHUYECKYI0 HH(POPMAIUIO, MOJIy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB;

10) cdhopMupoBaHHOCTH COOCTBEHHOW MMO3ULIMU IO OTHOUICHUIO K XHUMHUYECKOU
uHbOpMaIIUH, MOJIy4aeMON U3 Pa3HbIX UCTOYHUKOB;

11) cdhopmupoBaHHOCTH YMEHHS aHAIU3UPOBATH U OIEHUBATH TMOCIEACTBUS
IPOM3BOJICTBEHHON U OBITOBOM NIEATEIHHOCTH, CBSI3aHHOM € mepepaboTKOil opraHMYecKuX
BEILIECTB;

12) oBnageHne 0OCHOBaMHM HAyYHOI'O MBILUIEHUS, TEXHOJIOTUEN UCCIEI0BATEIbCKON U
MIPOEKTHOM AESTENbHOCTH;

13) chopMUpPOBaHHOCTH YMEHHSI MPOBOJUTH AKCIIEPUMEHTHI PA3HOM TUAAKTUYECKOM
HaIlpaBJICHHOCTY;

14) chopMHUpOBaHHOCTH YMEHHUsS OKa3bIBaTh MEPBYIO TOMOIIb NPU OTPABIICHUSX,
O’KOTax W JIPyTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

B pesynbrate nzydeHus: yueOHOro npeamMera « XMMHUsS» Ha YPOBHE CPEAHEro 00IIero
oOpa3oBaHus Ha 6a30BOM YPOBHE BBIITYCKHUK HAYUUTCS:

- pacKpbIBaTh Ha MpUMEpaxX POJib XUMHUH B ()OPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHBI MUPA U B PAKTUYECKOMN JAESATEIbHOCTH YEIIOBEKa;

- JIEMOHCTPUPOBaTh Ha IMpUMEpax B3aUMOCBA3b MEXIYy XHUMHEH U JIpyruMu
€CTECTBEHHBIMHU HayKaMU;

- packpbiBaTh Ha IMpPUMEPAX MOJIOKEHHUS] TEOPUU XUMHYECKOro crpoeHus A. M.
Bbytneposa;



- IIOHUMATh XMMUYECKUM CMBICI Iepuoaudeckoro 3akona JI. M. Menneneesa u Ha
€r0 OCHOBE OOBSCHSTH 3aBHCHUMOCTH CBOWMCTB XHMHYECKHX AJIEMEHTOB M 0OOpa30BaHHBIX
MMU BEIIECTB OT AJIEKTPOHHOTO CTPOCHHS aTOMOB;

- OOBSICHATH IPUUMHBI MHOIOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX IMPEICTABIECHUN 00
UX COCTaBE U CTPOCHUU;

- TpPUMEHATh TpaBWIa  MEKIYHApOAHOH  HOMEHKJIATYpbl KaK  CpelICTBa
UACHTU(UKAIIMY BEIIECTB TI0 UX COCTABY M CTPOCHHUIO;

- COCTaBJISTh MOJICKYJIAPHBIC M CTPYKTYpPHBIE (POPMYIIBI OPTaHUYECKUX BEIIECTB KaK
HOcHTeNe WH(OpPMAIMM O CTPOSHUM BEIIECTBA, €T0 CBOWCTBAX M MPUHAICKHOCTH K
ONpeAcIEHHOMY KJIACCY COEAMHEHHUI;

- XapaKTepHU30BaTh OPraHUYECKHE BEIECTBA IO COCTABY, CTPOCHHUIO U CBOHCTBAM,

yCTaHABINBATh NPUYNHHO-CIICJICTBCHHEIC CBSI3U MEXTY JTaHHBIMH
XapaKTEePUCTUKAMH BEIIECTBA;

- TMPUBOIUTH TPHUMEPHl XHUMHYECKHX PEAKINi, PpPACKPBIBAIOIIUX XapaKTepHBIC
CBOWMCTBAa THIHUYHBIX TPEJCTABUTEICH KIaCCOB OpPTaHMYECKUX BEIIECTB, C IIENBI0 MX
uaeHTU (UK U 00BSICHEHUs 00aCTH TPUMEHEHNS,

-IPOTHO3UPOBATH BO3MOXKHOCTh TIPOTEKAHMS XHUMHUYECKUX pEaKIUid Ha OCHOBE
3HaHUH O THUMAaX XHUMHYECKOW CBSI3M B MOJICKYJIaX pPEAarcHTOB M WX PEaKIMOHHOU
CITOCOOHOCTH;

- HCII0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUM U XMMHUYECKHUX CBOWCTBAX BEILECTB AJIS
uX 0€3011aCHOr0 MPUMEHEHUs B MPAKTUYECKOM 1eATeNbHOCTH;

- NPUBOAUTH IPHUMEPHl MPAKTUYECKOIO HCIOIb30BaHMS IPOIAYKTOB IepepaboTKu
HeTM W NPUPOJHOIO Tra3za, BBICOKOMOJIEKYJSPHBIX COEAMHEHUN (IIOJUATUIICHA,
CHUHTETUYECKOI0 KayuyKa, alleTaTHOI'O BOJIOKHA);

- IPOBOJAUTH OIBITHI IO PACIO3HABAHUIO OPraHUYECKHUX BEIECTB (TJIMLEPHHA,
YKCYCHOM KHUCIJIOTBI, HENpEIeNbHBIX XHPOB, TJIOKO3bl, Kpaxmaya, OEJIKOB) B COCTaBe
MUILEBBIX TPOAYKTOB U KOCMETHUECKUX CPEJICTB;

- BIAAETh IMpaBWIaMu U mnpuémMamMu 0e30macHOil paboThl € XUMHYECKUMU
BEIIECTBAMU U JJAOOPAaTOPHBIM 000pYyIOBaHUEM;

- YCTaHaBJMBATh 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOW PpEaKUUd M CMEIIEeHUs
XMMHUYECKOT'O PAaBHOBECHSI OT Pa3lIMYHBIX (PAaKTOPOB C IIEJIbI0 ONpEENCHUs] ONTUMAIbHbIX
YCIIOBHM NMPOTEKaHUS XUMUYECKHUX MPOIIECCOB;

- IPUBOJUTH NIPUMEPHI THIPOJIN3a COJIEH B TIOBCEAHEBHOM KU3HU YEIOBEKa;

- IPUBOJIUTH MPUMEPHI OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIUil, MPOTEKAIOIINX
B IIPUPO/IE, MPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEAEATEIHHOCTH OPraHU3MOB;

- MIPUBOJUTH NPUMEPHl XUMUYECKUX PEAKIMUN, PACKPBIBAIOIMIMX OOIINEe XUMHUECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

- TPOBOJUTH pacu€Thl HAa HaXOXKICHHE (OPMYJBI YIIIEBOJAOPOJAa MO MPOAYyKTaM
CTOpaHUs U 10 €ro OTHOCUTENIHOM MIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIINX B
€ro COCTaB;

- BJIAAeTh NpaBWJIaMH O€30MacHOr0 OOpamieHus C EeIKUMH, TOPIOYUMH U
TOKCHUYHBIMU BEUIECTBAMH, CPEICTBAMH OBITOBON XHMUWU;

- OCYWIECTBJIATHh  MOUCK  XHUMHYECKOW  HMH(POpPMALMKU 1O  HA3BAHUSAM,
UACHTU(UKATOpAM, CTPYKTYPHBIM (OpPMYyJIaM BEIECTB;



- KPUTHUYECKA OLECHMBAaTh U MHTEPIPETUPOBATh XUMHUECKYI0 HH(POPMAIIHIO,
COJIEpKalIyloCsl B COOOIIEHMSIX CPEICTB MaccoBo MHpopmamuu, pecypcax MHTepHeTa,
HAaYYHO-TIONYJISIPHBIX CTaThsIX, C TOYKH 3PECHUS €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B
LETISAX BBISIBIICHUS OTMOOYHBIX CYXKIECHUN U (POPMUPOBAHUS COOCTBEHHOW MO3UIINY;

-  TOPEICTaBIATh MyTH pEIIEHHs TI00albHBIX MpoOieM, CTOSMMX Mepes
YEJIOBEUYECTBOM (PKOJIOTHUYECKUX, SHEPTETHUECKUX, CHIPbEBBIX), U POJIb XUMUU B PEIICHUU
3TUX MPOOJIEM.

BpinyCKHHK MOTYYUT BO3MOKHOCTh HAYUHUTHCS:

- WJUTIOCTPUPOBATh MPHUMEPAMHM CTAHOBICHHE W 3BOJIIOIMI0 OPraHWYECKOW XUMUU
KakK HAyK{ Ha pa3JMyHbIX UCTOPUYECKUX dTanax €€ pa3BUTHS;

- WCTOJIb30BaTh METObl HAYYHOTO MO3HAHUSI MPU BBHIMOJHEHUU MPOEKTOB U y4eOHO
UCCIIeI0OBATENbCKUX 337a4 MO M3YyYEHUIO CBOMCTB, CIIOCOOOB MOJYUYEHHUS U PACIIO3HABAHUS
OPraHUYE€CKNX BELIECTB;

- OOBSACHSATH TIPUPOJY U CIOCOOBI 0O0pa30BaHUsA XMMHYECKON CBSI3M: KOBAJICHTHOMU
(TonApHOM ¥ HEMOJSAPHOM ), HOHHON, METAJITMYECKOM, BOJOPOJIHON — C IIEJIbIO ONIPEACTICHUS
XUMHYECKON aKTUBHOCTHU BEUIECTB;

- YCTaHaBJIMBATh T€HETUYECKYIO CBA3b MEKY KJIACCAMHU OPraHWYECKHUX BELIECTB IS
000CHOBaHMSI TPUHIIMIUATBLHON BO3MOXHOCTH TIOJYYEHHUS OPTraHUYECKUX COETUHEHUM
3aJIaHHOT0 COCTaBa U CTPOCHHS;

- YCTaHABJIUBATh B3aMMOCBSI3U MEXAY (PakTaMu U TeOpHeid, MPUYUHOMN U CIEeICTBUEM
IpU aHalM3e MPOOJEMHBIX CUTyallMi 1 0OOOCHOBAHMHM MPUHUMAEMbIX PEUICHUI Ha OCHOBE
XUMUYECKUX 3HAHUHI

2. Conepxxanue y4eOHOr 0 nmpeaMera «XuMHsI»

10 Knacc

Teopust XUMHYECKOTO CTPOCHHS] OPraHUYECKUX COECTUHEHUN.

[Ipupona XUuMHUYECKUX CBA3CH.

Oprannueckue BemectBa. Opranudeckas xumus. CTaHOBJIEHHE OpPraHUYECKOU
XUMUU KaK HayKH.

Teopuss XUMHUYECKOrO CTPOEHMS BEIIECTB. YIUIEpOoAHbIA ckener. 3omepusi.
N3omepsl.

CocrosiHME DBJEKTPOHOB B aTOME. OHEPreTUYEeCKHe YPOBHU U IOJYPOBHHU.
DONEeKTPOHHBIE OpOUTANH, S-DJIEKTPOHBI M P-ANeKTpoHbl. CrnuH 3nekTpoHa. CrapeHHbIe
AJIEKTPOHBL. DIIEKTPOHHASI KOHPUTYpamus. ['padudeckue 3neKTpoHHbIE (OPMYIIBIL.

DJIEKTPOHHAsI IPUPOJAa XUMUYECKHUX CBSI3€H, T-CBA3b U G-CBA3b. METOJ BaJICHTHBIX
CBS3EH.

Knaccudukanus oprannyeckux coequHeHnil. OyHKIMOHANIBHAS TPYTINA.

Yriesoaopoasl

[IpenenwvHbie yrieBogopoasl (ankaHbl). Bo30yxa€HHOE cOCTOsSIHUE aToMa YIJiepoia.
['ubpunuzamnuss atoMHBIX opOuTaneil. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
ankaHoB. I'omonoru. I'omonorudeckas pa3HOCTh. I'oMonorndeckuid psa. MexayHapoaHas
HOMEHKJIaTypa OpraHMYecKuX BelecTB. I3omepus yriepogHoro ckenera. MeraH.
[Tomydyenne, ¢usznyeckne ©W XUMHUYECKHE CBOMCTBA MeTaHa. Peakiuu 3aMemnieHus
(ramoreHrpoBaHKE), ACTUAPUPOBAHUS U HM3OMEpHU3ALMM alKaHOB. llemHble peakuuw.
CBoOotHBIE paguKaibl. [ 'aJOreHOMPON3BOIHBIC aJTKAHOB.



Kparssle cBs3u.

Henpenensupie  yrneBomoponsl. AnkeHbl. CTpoeHHE MOJIEKYyJd, TOMOJIOTHS,
HOMEHKJIaTypa U H30MepHs. sp2 -rubpunusanus. IT1eH (3twieH). M3omepus mosoxeHus
nBorHON cBs3u. IIpocTtpanctBenHass wuzomepusi (crepeousomepusi). Ilomydenuwe u
XUMHYECKHE  CBOMlcTBa  ajkeHoB.  Peakuumm  npucoenuHeHus  (THAPUPOBAHHUE,
raJIorTeHUpOBaHUe, TUApaTalus), OKHUCIEHHWS U TMOJMMEpU3aluu ankeHoB. [IpaBuio
MapkoBHHKOBa. BricokoMonekyasipHble coennHeHns. KauecTBeHHbIE peakii Ha IBOMHYIO
CBSI3b.

AJkanveHnsl (IUEHOBBIE YTIEBOJOpPOIbI). M3omepuss U HOMEHKIaTypa. JMBUHUI
(6yrammen-1,3). Wzompen (2-metunOyramauen-1,3). Comnpsbk€HHbIC JTBOWHBIC — CBS3H.
[Tonyyenne W  XMMHMYECKHE  CBOWCTBA  ajKaJAWMEHOB. Peakuum  1OpUCOETUHEHUS
(ramoreHrpoBaHMs) ¥ TOJUMEPU3AIIUN aJTKaIUCHOB.

Ankunbl. AuetusieH (3TUH) M ero roMosiord. M3omepuss W HOMEHKIATypa.
MexknaccoBas u3zomepus. SP-ruOpuau3anus. XUMHUYECKUE CBOWCTBA aJIKWHOB. Peakiuu
MIPUCOEANHEHUS, OKUCICHUS U TIOJIMMEpPU3aluU aJTKUHOB.

Apenbl (apomaTtuueckue yriaeBoaopojasl). M3omepus um HomeHkiarypa. bensod.
benzonpHoe kombio. Tomyon. M3omepust 3amMectuTeneil. XuMuyeckue cBoilcTBa OeH3ona u
ero romojoroB. Peakiuu 3amenieHus (raJoreHMpOBAaHUE, HUTPOBAHHE), OKHUCICHUS H
npucoenuHeHuss apeHoB. llectunuapl. ['eHeTmyeckass CBsSI3b apeHOB C  JIPYTUMH
YTJIEBOJOPOJAMHU.

[Ipuponubie wucTOouHUKK yriaeBogopoAoB. IIpupomnsiii Ta3. Hedrts. IlomyTHbie
HedTssHpie  Ta3el.Kamennsli  yromb. Ilepepabotka Hedtn. Ileperonka  HedTH.
Pextudukanmonnas kosjonHa. bensun. Jlurpoun. Kepocun. KpekuHr nedTenpoayKToB.
TepMuYeCKri U KaTAIIUTUYECKUN KpeKUHTH. [Tuponus.

Kucnoponcoaep:xaiine opraHM4ecKue CoeJuHEHUs

OnHoaTOMHBIE MTPEAEIIbHBIE CIIUPTHI.

QOyHKUMOHAJIbHAS Tpynna cuupToB. M3oMepus U HOMEHKIATypa cOUPTOB. MeTaHon
(METUIOBBIA cUPT). DTaHON (3TWIOBBIA crupT). [lepBUUYHBIN, BTOPUYHBIA U TPETUUHBIN
atombl yriepona. Bomoponnas cBs3b. [lomyueHne W XMMHYECKHME CBOWMCTBA CIIMPTOB.
CruptoBoe Opoxenue. DepmeHThl. Bomoponnsie cBsizu. DU3NOIOTHYECKOE JIEHCTBUE
METaHOJIa U 3TaHoJa. AJIKOTOJIU3M.

MHOroaroMHbl€ CHUPTHL. ODTUIEHIIINKONb. [nuuepuH. XUMUYECKHE CBOMCTBA
MpeAeNIbHBIX MHOTOATOMHBIX cCIUPTOB. KauecTBeHHas peaklysi Ha MHOTOATOMHBIE CIIUPTBHI.

@®eHonpl. ApoMaTHYECKUE CIUPTHL. XUMUYECKUE CBOicTBa ¢enona. KayecTBeHHas
peakuus Ha (peHol.

Kap6ouunwsubsie coenunenus. KapOoHwibHas rpymma. AJjbpAeTrHaHas Tpyma.
Anpperuasl. Keronsl. M3omepuss u HomeHknaTypa. IlonyyeHue u XuMHuecKue CBOMCTBA
aNpJErua0B. Peakuuy OKMCIIEHHS W NMPUCOEAVHEHUS allbIeTUI0B. KauecTBEHHbIE peakiuu
Ha aJbJEeTUIbI.

Kapbonosrsie kucnotsl. KapOokcunbHast rpynma (kapbokcorpymma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OTHOOCHOBHBIE TpEebHbIE KaPOOHOBBIC KUCIIOTHI.
[TomyueHne OJHOOCHOBHBIX NPEACIbHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOICTBa
OJIHOOCHOBHBIX TMpEJEIbHbIX KapOOHOBBIX KHUCIOT. MypaBbUHash KHCIOTA. YKCyCHas
KHUCJIOTa. ALIETaThI.



Cnoxnsie >¢upsl. Homenknarypa. IlonyyeHue, XUMHUECKHUE CBOMCTBA CIIOMXKHBIX
a¢upoB. Peaknus stepuduxanuu. 1lenounoit ruipoian3 ciuoxHoro 3¢gupa (OMbUICHHE).

Kupsi. TBépabie KUpbl, KUAKKAE KUPbL. CHHTETUUECKHE MOIOIIUE CPEICTRA.

YrneBoabl. Monocaxapuasl. ['moko3a. @pykro3a. Onurocaxapuabl. Jucaxapuisl.
Caxapo3a.

[Tomucaxapunpl. Kpaxman. I'mukoren. Peakuusa nosmkonaeHcanuu. KauectBeHHas
peakius Ha kpaxMman. [lemmronosa. Auermnienntonosa. Knaccudukaius BOJTOKOH.

A3oTcoaepKalne OpraHuuecKue COeMHEHNS

A3oTcoaepKalpue OpPraHUYeCKUEe COEAVHEHUsA. AMMHBL. AMMHOrpynma. AHWIHH.
[Tonydyenue u XUMUYECKUE CBOMCTBA aHUJIMHA.

AMHOKuUCNOTEL. M3omepuss W HOMEHKnaTypa. bumnonspuelid uoH. IlentuaHas
(amupnas) rpynma. [lentuaHas (amuHasi) CBsi3b. XMMHUYECKHE CBOMCTBA aMHMHOKHCIIOT.
IHenruasl. IHomunmentuael. I mumuH.

benku. Crpykrypa O€nkoBoil MoJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETUYHAS,
yeTBepTUYHas). XHUMHYECKHe CBoWcTBa OenkoB. JleHaTypauus W THAPOIU3 OEJIKOB.
[{BeTHBIE peakiy Ha OEIKH.

A3sorconepkampe — rerepouukinyeckue  coeauHenus.  [lupunmnH.  [uppod.
[InpumunuH. [IypuH. A30THCTBIE OCHOBAHUS.

Hyxnennossie kucnotel. Hykneorunsl. KoMimeMeHTapHbIE a30TUCTHIE OCHOBAHUS.

XUMHUS U 3I0pOBbE UesioBeKa. PapMaKkoIOrnyecKast XUMHUSL.

XWMHS TIOJINMEPOB

[Tomumepsl.  Crenenp  nonumepuszauuu. MoHomep.  CTpykTypHOE — 3BEHO.
TepMmormiacTUUHBIE  TOJUMEPHI. CrepeoperyisipHple  MOJMMEPBL. [TonusTuiieH.
[Honunponumnex. [TonurerpadTopaTHIIEH. TepmopeakTuBHbBIE MOJIUMEPBI.
®enondopmanpaeruaasie cMoibl. [lnactmaccsl. deHomnnacTol.

Awmunornactsl. [lenommactel. [Ipupoansiii kayuyk. Pesuna. D00HUT.

Cunretnueckue kayuyku. CuHrernueckue BosokHa. Kanpos. JlaBcaH.

JlemoHcTpanuu.

OO6pa3sipl OpraHUYECKUX BEIIECTB W MaTepualioB. Mojenn MOJIEKysl OpraHM4eCcKHX
BEILIECTB.

OTHolIEeHUE alKaHOB K KHUCJIOTaM, WLIeJI0o4YaM, PAacTBOPY I€pMaHraHaTa Kaiaus Hu
OpoMHOI1 BoJIE.

Mopnenun MoJiekya ToMoJIoTOoB M u3oMepoB. [lomydenue aineruneHa KapOUIHBIM
CIIOCOOOM.

B3aumoneiicTBre aneTueHa ¢ pacTBOpOM IMepMaHTaHaTa Kajius U OpOMHOM BOJIOM.

l'openue anerunena. Pa3znoxkeHue Kaydyka TIpW HarpeBaHUM U HUCHBITAaHUE
IIPOYKTOB Pa3JIOKCHUS.

3HaKOMCTBO ¢ 00pa3laMu Kay4yKoB.

benson xak pacrBopurens. ['openue 6en3ona. OTHomeHne 6eH301a K OpOMHOM Bojie
Y pacTBOpPY nepMaHranara kaiaus. OKUcIeHUe TOIyoa.

PactBopenue B aneToHe pa3iauvyHbIX OPraHUYECKHUX BEIECTB.

OO0pa31pl MOIOIIUX U YUCTAIIUX CPEIICTB.

OO0pas3ipl TIacTMace, CHHTETUYECKUX KayYyKOB M CHHTETUYECKUX BOJIOKOH.

JlabGopaTopHBIE OTIBITHI.



N3roroBnenne Moaene MOJIEKyJl yTrieBOJ0POIOB.

O3HakoMJIeHHE ¢ 00pa3amMu NpoAyKTOB He(TenepepaboTKy.

Oxucnenue staHona okcuaom mMeau (II). PactBopenue rounepuna B BoJie U peakius
ero ¢ ruapokcuaoM menu(Il). Xumuueckue cpoiictBa heHoma.

Oxucnenune ™eranans (dtaHaig) okcujgom cepedpa (I). Oxucnenwe meranans
(aranans) rugpokcugom meau(Il).

PactBopuMOCTh XHMpOB, AOKA3aTEIbCTBO MX HENMPEAEIBHOIO XapakTepa, OMBUICHHE
KHUPOB.

CpaBHEHUE CBOWCTB MbUIA U CHHTETHYECKUX MOIOIINX CPEICTB.

CBolicTBa TIJIIOKO3bl KAaK  adbJerujgocnupra. BzaumopeicTBue caxapo3bl C
TUIPOKCUIOM KaJIbLIUA.

[IpuroroBiieHne KpaxMaJbHOTO KJIEMCTEpPA M B3aMMOAECHCTBHE C MOAOM. [ 'maponus
KpaxmaJa.

O3HakoMJIeHHE ¢ 00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[IBeTHbIE peakiy Ha OEIKH.

CaolicTBa KampoHa.

[IpakTuyeckue paboTHI.

[Ipaktuueckas padora Nel. «IlonydyeHue STuI€HA U OTBITHI C HUMY.

[Ipaktuyeckas padota No2. «[lomydyeHue u cBOHCTBa KAPOOHOBBIX KUCIOT.

ITpakTnueckas pabora Ne3. «PemeHne skcriepUMEHTaIbHBIX 33Jja4 Ha IOJyYeHHUE U
pacro3HaBaHUE OPraHUYECKHUX BEIECTBY.

KoHTponbHbie paboTHI.

KontponbHas paborta 1 mo temam «Teopuss XMMHUUECKOTO CTPOEHHS] OpraHMYECKUX
COEIMHEHUIN», «YTIEBOAOPOIBD.

KontponeHass pabora 2 mno Temam «Kucimoponconepxamye oOpraHudeckue
COEIMHEHUN», «A30TCOIEpIKALUE OPIrAHUUECKUE COETUHEHMS.

11 knace

TeopeTnueckre OCHOBBI XUMUHU

Baxuneillmme XuMUYECKHE TOHATUSA M 3aKOHbl. XHWMHUYECKUH SJIE€MEHT. ATOMHBIN
HoMmep. MaccoBoe uucio. Hykmuasl. Paqnonyknuabsl. 30TOmbI.

3aKOH COXpPAHEHUs MAacCChl BEIIECTB. 3aKOH COXPAHEHUS W IPEBPALLEHUS YHEPTUU.
Hedexr wmaccol. Ilepumoamueckuil 3akoH. OieKTpoHHas KoHurypauus. ['padpuueckas
aJIeKTpOHHast ¢opmyrna. PacmpenerneHue 3JI€KTPOHOB B aTOMax »3JEMEHTOB MajblX HU
OONBIIMX TEPHOAOB, , S-, P-, d-, fomementsl. JlantaHouapl. AkTHHOUABL. MCcKyccTBEHHO
IIOJIyYEHHBIE JJIEMEHTHI. BajleHTHOCTh. BajeHTHbIE BO3MOXXHOCTH aTOMOB. BomoponHsie
coenuHenus. Ctpoenue BemecTsa. MoHHas cBa3b. KoBasieHTHas (MOJIspHAs U HEMOJSpHAs)
CBsI3b. DJeKTpoHHAs (opmyna. Merammudeckas cBs3b. Bogopoanas cBs3b. ['mOpuamzamnus
aTOMHBIX opOuTaneid. Kpucrtamibl: aTOMHBIE, MOJIEKYJISIpHBIC, MOHHBIE, METaJUINYECKHE.
OnementapHas sdeiika. [lomumopdusm. Ilomumopdubie Momudbukanuu. AJIOTPOIUS.
N3omepus. ['omonorus. XuMU4YECKUM CUHTES.

Xumpyeckue peakuuu. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. Peaknuun
pa3oKeHus, COSAMHEHUS, 3aMelleHusl, oOMeHa. DK30TepMUYECKUE M JHIAOTEPMHUUYECKHUE
peaxin. OOpaTtuMblie 1 HeOOpaTHUMbIe peakuuu. TermnoBoii a¢dekt peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oopazoBanus. Temnora cropanusi.



CKopocTh ~ XMMHMYECKOW  peakiuu. AKTHUBUPOBAHHBIM  KOMIUIEKC.  3aKOH
NEeNCTBYIOMKX Macc. KuHernueckoe ypaBHEHHE peaKIy.

Karanuz Karanuzarop. Wuruburop. ['OMOT€HHBII M T€TEpOreHHBIA KaTalH3.
Karanutnueckne peakunn. Xumuueckoe pasHosecue. [Ipunnun Jle [latense.

PactBopsl.  [lucnepcuble cuctembl. PactBopel. I'pyOomucnepcHble  CHCTEMBI
(cycnien3uu u sMynbcun). Kommouaabie pacTBOPHI (30511). A3PO30JIH.

CrocoObl  BbIpa’k€HUS KOHLIEHTpAallMM pPAcTBOPOB. MouiipHasi KOHLIEHTpaIus
(MOJSIPHOCTB). DIIEKTPOJIUTHL. DJAEKTPOIUTHUECKas Aucconuanus. CTeneHb IUCCOIHAIIH.
KoncranTa nuccounannu. Bogopoansiii nmokazarens. Peakuyu nonnoro oomena. ['maponus
OpPraHWYECKHUX BEIIECTB. | HIpOIN3 COJeH.

DJIEKTPOXUMUYECKHE peakuuu. [‘alIbBaHWYECKUU HJIEMEHT. OJEKTPOJbl. AHOM.
Karon. Axkymynsatop. TommuBHBIA 3I€MEHT. ONEKTPOXUMHS. Psa  crangapTHBIX
AJIEKTPOJHBIX MOTEeHIIMaN0B. CTaH1apTHbIEC yCiIOBUSA. CTaHIapTHBIA BOJOPOIHBIN 3JIEKTPO/I.
Koppo3uss wmeramioB. Xwumuueckas M DJJIEKTPOXUMHMYECKAs KOPPO3USA. IJIEKTPOJIH3.
DJIEKTPOIN3 BOJHBIX PACTBOPOB. DIEKTPOIN3 PACIUIABOB.

Heoprannueckas xumus

Metamnel. CrnocoObl monyuyeHuss MeTaysioB. JI€rkue u  TKENBIE METaLIBL
JlerkoriaBkue T TyroruiaBKue MeTasuibl. MeTtaiuinueckue 3jeMeHThl A- u b-rpynn. Menpb.
Hunk. Tutan. Xpowm. XKenezo. Hukens. [Inaruna. Crinapsl. Jlerupytromue no6aBku. YEpHbie
merauibl. llBernble wmetamibl. Yyryn. Crane. JlernpoBanuble cranu. OKcuabl H
TUAPOKCH/IBI METAJIIOB.

Hewmertamnsl. [IpocTeie BemecTBa — HemeTauibl. Yriaepoa. Kpemuuii. Azot. ®ocdop.
Kucnopon. Cepa. @top. Xiop.

Kucnorusie okcuasl. Kucnopoaconepxamue kuciaorsl. CepHas KucioTa. A30THas
KucioTa. BogopoaHsie coeJMHEHUST HEMETAIIOB.

I'eneTnyeckas cBsi3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB.

XuMus U KU3Hb

Xumnueckas MIPOMBIIJIEHHOCTb. Xumuueckas TEXHOJIOTHUSI. XHUMHKO-
TEXHOJIOTUYECKUE MPUHIIMIBI TOJy4eHUs: MeTaiioB. UépHas meramnyprus. [IpouszBonctso
yyryHa. JlomeHHas neuysb. Arnomepauus. [IpousBoactBo cranu. KucimopoaHelii KOHBEPTOD.
besorxonnoe mnpousBoacTBO. Xumus B ObITy. [IpoaykTel mnuTaHus. beiToBas Xxummws.
Otnenounble Marepuanbl. JlekapcTBeHHbIE Mpenaparbl. JKOJIOTMYECKHM MOHUTOPHHT.
[IpenenbHO TOMyCTUMBIE KOHIIEHTPAIUH.

JemoHcTpanumn

Mogenu MOHHBIX, aTOMHBIX, MOJIEKYJISIDHBIX U KPUCTAJUIMYECKUX pelIEToKk. Moaenu
MOJIEKYJI U30MEPOB U TOMOJIOTOB.

PaznuuHble TUIIBI XUMUYECKUX PEAKLIHM, BUJIEO OMBITHI [0 OPTraHUYECKOW XUMUHU.

OO0pa31pl METAIIOB U UX COETMHEHMH, CILIaBOB.

BzaumoneiicTBre METAIIOB C KAUCJIOPOJIOM, KUCIOTaMH, BOJIOM.

Jloka3zaTenabcTBO aM(pOTEPHOCTH ATFOMUHUS M €r0 THAPOKCUAA.

BzaumopeiictBue Meaum W Kene3a € KUCIOPOJIOM; B3aMMOJCHCTBHE MEIH U
KHCIIOpO/1a ¢ KUCIOTaMH (CepHasi, CosiHast).



[Tonyuenue runpoxcunoB meau (II) u xpoma (III), okcuna meau. B3zaumonelicteue
OKCHJIOB M THJPOKCHJIOM METaUIOB C KHUciIoTamMu. JloKa3aTenbcTBO aM(OTEpHOCTU
coenunenuit xpoma (I11).

OOpa3ubl HemeTasIoB. Mojenu KpHUCTAJUIMYECKUX PEHIETOK anmasa M rpadura.
[lonyyenne amMMuaka M XJOPOBOAOPOJA, PACTBOPEHHE HUX B BOJE, JOKAa3aTEIbCTBO
KHCIIOTHO-OCHOBHBIX CBOMCTB 3TUX BEILIECTB.

Cxxuranve yrias M cepbl B KUCJIOpPOJE, ONpPEIEICHHUE XUMHUYECKHUX CBOMCTB
MPOJYKTOB CTOPAHHUS.

B3anmonerictBue c MEJIbIO KOHLICHTPUPOBAaHHOMN CepHOU KHUCJIOTBI,
KOHIEHTPUPOBAHHON U pa30aBIeHHON a30THOW KUCIIOTHI.

OO6pa3ibl cpesicTB OBITOBOI XUMUU, HHCTPYKIMHU MO0 UX TPUMEHEHHUIO.

JlaGopaTopHbIE ONBITHI

N3yyenue BIUSHUS pa3iIndHbIX (PAKTOPOB Ha CKOPOCTh XMMHUECKHUX PEAKIUH.

OnpeneneHue peakliuy Cpeibl YHUBEpCaIbHbIM UHIMKATOpOM. ['uaponus comneil.

[IpakTuyeckue paboThb

[Ipaktuyeckass pabora 1 «I[lpuroroBieHue pacTBOpPOB C 3aJaHHOW MOJISPHOU
KOHLEHTPaLUEN.

[Ipaktuyeckass pabora 2 «PemeHne -SKClepUMEHTAIBHBIX 3aad MO TeMe
«Merans».

[Ipaktnueckass pabora 3 «PemeHue 5SKCIepUMEHTAIbHBIX 3aJad 10 TeMe
«Hemerams.

KonTposbHbIe paboThI

KonTtponbeHas pabora 1 o teme «TeopeTnyeckrie OCHOBbI XUMHUH»

KonTtponbHas pabora 2 o reme «Heopranndeckast Xumus»

3. Temamuueckoe naanuposanue ypoxoe xumuu na 2020-2021 yueonwiit 200
No Tema KomuuectBo | KonmuuectBo KonuuectBo
ypoka 4acoB KOHTPOJIBHBIX | MPAKTUYECKUX
pabot pabot
10 xnacc
1. Teopus XUMHYECKOTO 3
CTpOEHUS OpraHHYeCKHX
COEJIMHEHUN.
[Ipupona XuMHYECKUX CBSI3EU
2. YTIIeB0O10pOIbI 9 1 1
3. Kucnoponconep:xaiue 12 1 1
OpraHUYECKHE COEIMHEHUS
4. A3zoTcoaepkaliue 5 1
OpraHUYECKHE COEIMHEHUS
o. XuUMUs TOJIUMEPOB 6
Bcero yacos 35 2 3
11 knacc
IToBTOpenue kypca 10 knacca 1

1. TeopeTnueckre OCHOBBI 19 1 1




XUMHHN

Heoprannueckas xumus 12
XUMUS U KUA3HB 3
Bcero gacos 35




