MynuuunaneHOe aBTOHOMHOE 001e00pa3oBaTeNbHOE YUPEKIACHHE
«Cpenusist o6meobpa3oBarenpHas mkoaa Nel

C yFHY6JIeHHI>IM H3Yy4EHUEM OTACIIBHBIX NIPEAMETOB

ropoza ['yOkuna benropoackoit o6nactu

-

COT'JIACOBAHO COT'JJACOBAHO PACCMOTPEHO
LIMO Ha neJarornyeckoM
yuuTened GHOIOruHM, XUMHHU COBETE

ITpotokon Ne

or «4& » ﬁ/éfﬁq, 2023 r.

3amecTuTeNb IMPEKTOPA
reorpaun C%bmmm HA.
Bynbiruna T.B.

(®.M.0.)

«f» abgeo. 2023 .

[TpoTokon oT

«_51)26%4 2023 .
vl

i 0,
«Lpe,

s (g2}
ona B -

M Wiyuenme

Cynybnemy

LICITNTTNTS npeamerogs
1O Tyinuma
g

Pabouas nporpamma

N0 y4eOHOMY npeamMeTry « XuMHs»
| nas 10-11 kiaaccos

(yri1ry01eHHbIH YPOBEHbD)

I'yoxkun 2023




IHosicHUTEABLHAA 3AIINCKA

Hacrosimas mporpamMma packpbIBaeT coAep)KaHHe OOydeHUs XUMHH ydamuxcs (yriayOJeHHBIN
ypoBeHb) B 10 — 11 kmaccax oOmieoOpa3oBaTenbHBIX yupexacHuit. Pabouas mporpamma mo yaeOHOMY
npeamery «Xumus» s 10-11 xmaccoB coctaBieHa B COOTBETCTBUU ¢ TpeboBaHusiMu denepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa cpexHero oOmero oO0pa3oBaHMs, Ha OCHOBE
®enepanbHON TPOTpaMMBl OCHOBHOTO CpenHero oOpa3oBaHHs, MporpamMMbl Kypca xumuu s 10-11
KJIaCCOB 0011e00pa30oBaTeIIbHBIX yUpekacHu (yriyOlIeHHbIH ypoBeHb) aBTopoB B.B.Epemmua, A.A.
Hpo3nosa, N.B. Epemunoii, 3.}0. Kepumosa, M. «/Ipoda», 2017.

Y4eOHUKH:

Xumus. Yrimyonenusii yposenb. 10 kmace / B.B.Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A.
Hpoznos, B.B.JIlynun — M.: Jlpoda, 2019

Xumus. Yrinyonenusii ypoBeHb. 11 kiacc / B.B.Epemun, H.E. Ky3pmenko, B.W. Tepenun, A.A.
Hpoznos, B.B.JIlynun — M.: Jlpoda, 2019

Cpoxk peanu3zanuu paboueit mporpaMmmsl: 2 roaa

B cBs3u ¢ Tem, uTo corniacHO y4eOHOMY IUIaHy YUeOHBIM IO/l COCTOUT U3 34 Heselb, a aBTOpCKas
nporpamma 10 kimacca paccuntana Ha 35 ydeOHBIX 4acoB (M3 pacueTa 3 4yaca B HEJEI0), OJIHAKO B HEH
MPEeIyCMOTPEHO pe3epBHOE BpeMs (4 dYaca), TOITOMY paclpeieiieHHe BpPEMEHH COBMAIacT C
pacmpeieneHieM B aBTOPCKOW pabodyeit mporpamme u nobaBieH 1 yac Ha o0oOmieHue martepuaa B
KOHIIe y4eOHOTO rojia B TeMe «BBICOKOMOJIEKYIISIPHBIE COSTUHEHUSY.

B nporpammy 11 kmacca Takxe BHECEHbI M3MEHEHMS 110 PACIPEICTICHUIO YacoB B Mpejenax TeM. B
aBTOPCKOW TpoTpaMMe MpeaycMOTpeHO pe3epBHoe Bpems 1 dac. [loaTomy mpom3BeneHO YIUIOTHEHHE
Marepuana B teme «Hemerainen» - 1 yac u B teme «CtpoeHune BemecTBa» - 1 gac.

[Mporpamma paccumtana Ha 102 waca (3 dwaca B Hemenmo) kak B 10 tak m B 11 Kiaccax.
[IpenycmarpuBaer nposenenue B 10 kmacce 10 mpakrtudeckux paboT u 4 KOHTPOJIBHBIX paboT, B 11
Kkiacce - 9 nmpakTuueckux padboT U 4 KOHTPOJILHBIX padoT.

Yuurens ocymecTBiseT oOpa3oBaTeNbHBIM Mpoliecc B paboTe ¢ JETbMH, HMEIOLUUMU
OTpaHUYEHHBIE BO3MOXXHOCTH 3J0POBbS, C Y4ETOM KOPpPEKLUHU HEJAOCTAaTKOB MO3HABATEIbHON H
SMOIIMOHANBHO-TUYHOCTHOM cephl CpeAcTBAMH M3Y4aeMOro IMPOrpaMMHOT0 MaTepuaia. Mcmonb3yercs
MPUHIINI y4eTa HHIUBUAYAIbHBIX OCOOCHHOCTEH IMYHOCTH, KOTOPBIA IMO3BOJISIET HAMETUTH MTPOrpaMMy
ONTUMM3ALMM B Tpefenax IMCUXOPU3UYeCKUX OCOOEHHOCTEH KaXIOoro peOeHKa U MPOsSBICHUU
HEOJHOPOJHOCTH OCBOCHHMsI cojliep:kaHus oOpaszoBanusa. KoppekiuoHHas paboTa J0JDKHA CO3JaBaTh
ONTUMAJIbHbIE BO3MOKHOCTH ISl UHIUBUIYAIU3aI[UH Pa3BUTHSL.

1. Ilnanupyemble pe3yabTaThl OCBOEHHUS] Y4eOHOI'0 NIpeMeTa
JIMYHOCTHBIE PE3YJIBTATBI
B coorBercTBUM € CHUCTEMHO-IESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX DPE3YJIBTATOB OCBOCHUS
npeaMera «XUMHA» Ha YPOBHE CpegHero oOuiero oOpa30BaHHs BbIAENCHBI CIEAYIOIIME COCTAaBIISAIOLINE:
OCO3HaHHE OOYYaIOIIMMUCS POCCHICKOM TIpakOAHCKOW MIOSHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIIBHOCTH W CaMOOIPEIENCHNI0; HaJMYue MOTHBALUMU K OOYYEHHMIO; T'OTOBHOCTb M CIIOCOOHOCTb
00y4aroMXcsl PYKOBOACTBOBATHCS MPUHATHIMM B OOIIECTBE NPABUJIAMH M HOPMaMH IOBENCHMS; HaIWYHE
MIPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYPBI; CIOCOOHOCTH CTABUTh LIEH U CTPOUTH >KU3HEHHBIE IJIAHBI.
JInuHOCTHBIE PE3yNbTaThl OCBOCHUS MpenMeTa « XUMUs» OTpaxaroT chOPMHUPOBAHHOCTH OMBITA MTO3HABATELHON
1 TPaKTHYECKOH IeITEeNbHOCTH 00YYaIOLIMXCS B IPOLIECCE Peain3alii 00pa3oBaTeIbHON eATENbHOCTH.
JInuHOCTHBIE PE3yNbTaThl OCBOCHUS IpenMeTa « XUMUs OTpaxaroT chOPMHUPOBAHHOCTH OMBITA MTO3HABATELHON
U MPaKTHYECKOH AEATENbHOCTH O0YJarOLIMXCs B IMpOLEcce peaan3aluy 00pa3oBaTeIbHON AEITETbHOCTH, B TOM
Yrcie BYaCTH:
1) rPakKIaHCKOI0 BOCIUTAHUS:
OCO3HaHUSl OOYYalOIIMMHUCA CBOMX KOHCTUTYLHOHHBIX NpaB M O0OS3aHHOCTEH, YBaKEHHsS K 3aKOHY H
MIPaBOIOPSIIKY;
MPEACTABICHUS O COLUAIBHBIX HOPMax M MPaBWIaX MEXJIMYHOCTHBIX OTHOLIEHWIB KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEIbHOCTH MPH CO3IAaHUH y4eOHBIX POEKTOB, PEIIEHUH y4eOHBIX U
MO3HABATENbHBIX 33724, BHITOJIHEHUN XHUMHYECKUX 3KCIIEPUMEHTOB;
CIOCOOHOCTH TMOHMMATh W TPUHMMATh MOTHBBI, HAMEPEHUS, JIOTMKY M apryMEHTBl JPYruxX NpU aHajlu3e



Pa3IMYHbIX BUAOB y‘Ie6HOI>i JACATCIbHOCTH,

2) MATPUOTUYECKOT0 BOCIIUTAHMS:
LIECHHOCTHOI'O OTHOLLIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIENAUIO0 OTEUECTBEHHOW XUMUU;
YBa)KEHUS K IPOIECCY TBOPUYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUIOKCHUS XUMHH, OCO3HAHUS TOTO,
YTO JaHHBIC HAYKU €CTh PE3YNIbTaT JIUTCIbHBIX HAOIIOJCHUM, KPOMOTIUBBIX SKCIICPUMEHTAIBLHBIX MOUCKOB,
MOCTOSTHHOI'O TPyAa YYEHBIX U TPAKTUKOB;
WHTEpeca W T03HABATEIIbHBIX MOTHBOB B IOJYYCHUU W IOCICAYIOUIEM aHaIM3e MH(OPMAIMU O TMEPEIOBBIX
JIOCTUKEHUAX COBPEMEHHON OTE€YECTBEHHON XUMUU;

3) JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOTO CO3HAHHWs, ATHYECKOrO IIOBEACHUS; CIIOCOOHOCTH OIICHMBAaTh CUTYyallUd, CBSA3aHHBIC C
XUMUYECKUMHU  SIBIICHUSMU, U TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHEIC
HOPMBIU 1IEHHOCTH;
TOTOBHOCTH OI[CHWBATH CBOE TOBEJACHHUE M MOCTYIIKH CBOWX TOBAPUIIEH C IMO3UITMI HPABCTBEHHBIX M MPABOBBIX
HOPM U C y4€TOM OCO3HAHHUS MOCIEACTBUN MTOCTYIKOB;

4) dopMHpoOBaHUS KYJIBTYPbI 310POBBSL:
MOHUMAaHHUS IIEHHOCTEH 37I0pOBOro B Ge30MmacHoro o0pasa KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIICHHSI K
COOCTBEHHOMY (PU3UYECKOMY U TICHXHUYECKOMY 37I0POBBIO;
coOmroieHNsT TpaBui 0e30mMacHOro OOpaIlleHHs C BEIIeCTBAMU B OBITY, IMOBCENHEBHOW JXH3HU, B TPYIOBOH
JeSTeLHOCTH,
MOHUMAaHHUS IICHHOCTH MPaBUJ WHAWBUIYaTbHOTO W KOJUIGKTHBHOTO OE30IIACHOTO TOBEIACHUS B CHUTYAIIMSX,
YTPOXKAIOIIUX 30POBBIO M XKHU3HU JIIO/ICH;
OCO3HAHUSI TIOCIIENICTBUI W HEMTPHUATHUS BPEIHBIX MPUBBIUEK (YITOTPEOICHUSAIKOr OIS, HAPKOTHKOB, KypEHHUS);

5) TPYAOBOI'0 BOCIIUTAHUS
KOMMYHHKATHBHON KOMITETEHTHOCTHU B Y4€OHO-HCCIIEIOBATENBCKOM ISITETLHOCTH,001IIECTBEHHO MOJIE3HOH,
TBOPYECKOW U JIPYTUX BUJAX JIEATEILHOCTH;
YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHHH MPAKTHYECKUX 3a7ad COIMAIbHOWHAIMPABICHHOCTH (B paMKax
CBOETO KJTacca, IIKOJbI);
WHTEpeca K MPAaKTHIECKOMY M3yYeHHIO Tpodeccuii pa3IiyHOro pojia, B TOM YHCIIeHa OCHOBE TIPUMEH CHUSI
MPEAMETHBIX 3HAHHH TI0 XUMUU;
YBaXKEHHS K TPYILY, JIFOJSIM TPYJIa M PE3yJIbTaTaM TPYJAOBOM JEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHAUBUAYaIIbHON TPaeKTOpUN 00pa3oBaHus,
Oyayimeid mpodeccud W peann3anuil COOCTBEHHBIX JKH3HEHHBIX IUIAHOB € YYETOM IJMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOTMY€eCKOro BOCIIMTAHMA:
9KOJIOTMYECKHU L1eIeCO00Pa3HOro OTHOLIEHHUS K IPUPOE KaK HCTOUHUKY CYLLIECTBOBAHUSA XKHU3HU Ha 3eMIIE;
[IOHUMAaHHS IJI00AJBHOIO XapakTepa JKOIOTMYECKUX INPoOJeM, BIUSHHUA SKOHOMUYECKHMX IIPOLIECCOB HA
COCTOSIHHE IPUPOIHON U COLUAIBHOMN Cpenbl;
OCO3HaHUSI HEOOXOAWMOCTH HCIIONb30BAHUS AOCTIDKEHMH XUMHUU JAJIsl PELICHUs BONPOCOB PallMOHAIBHOTO
[IPUPOAOIIONB30BAHMS
AKTHBHOT'O HEMPUSITHUS NEHUCTBUH, MIPUHOCAIIUX BpEA OKPYXKAOIIEH NPUPOTHON cpene, YMEHUs NIPOrHO3UPOBATh
HeOMaronpusATHBIE IKOJIOTMYECKHE OCIEACTBUS IPEAPUHIMAEMBIX JEHCTBUN U IPEAOTBPALIATD UX;
HaJIW4MA Pa3BUTOrO 3KOJIOTMYECKOI'0 MBIINIICHUS, O3KOJOTHYECKOHW KYJIbTYphl, OIBITA JAESITEINbHOCTH
9KOJIOTMYECKO HAaIllpaBJICHHOCTH, YMEHHUSI PyKOBOJCTBOBATbCSA MMHU B IO3HABATENIbHOM, KOMMYHHKATHBHOW U
COLIMANIbHOM NPAaKTUKE, CIOCOOHOCTH U YMEHMS AaKTUBHO IIPOTHBOCTOSTH UAEOJIOTHH XeMododuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:

MHPOBO33pCHHS, COOTBCTCTBYIOLICIO COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKU U OGmeCTBeHHOﬁ IIPAKTHUKU;
ITOHMMaHHA Cl'IeI_U/I(i)I/IKI/I XUMUHN KAaK HAYKH, OCO3HAHUA eé poan B CI)OpMPIpOBaHI/II/I paduoOHAJIBHOIO  HAY4YHOI'O
MBIINJICHU A, CO3JaHHUH OEI0CTHOroO npeacTaBJICHUA 00 OKPYXaromeM MUpPE KaK 0 CAUHCTBC MPUPOALI U
YCIIOBCKAa, B IIO3HAHWUH HPUPOIHBIX 3aKOHOMepHOCTef/’I n PpCHICHUHA HpO6J'IeM COXpaHCHHA HOPHUPOJHOTIO
PaBHOBECHA;

Y6C)K)_'[éHHOCTI/I B 0COOOM 3HAYMMOCTH XHMUU JJIsL COBpeMeHHOﬁ OUBHJIM3allMU. B eé FYMaHHCTquCKOﬁ
HaIpaBJICHHOCTHU U Ba)KHOH poin B CO3AaHUN HOBOH 0a3bl MaTepPIaJ'IBHOfI KYJIbTYpPbI, B PCIICHUHA rI100aIbHBIX
np06neM YCTOIZHHBOFO pa3BUTHUA YCIOBCUCCTBA — CBIpLeBOfI, 3Hep1"€TH‘i€CKOI>i, HI/ILLIGBOﬁ U DKOJOTMYeCKOM
6630HaCHOCTI/I, B pa3sBUTHU MCIUILUHBI, obecreueHU U YCJ'IOBI/Iﬁ YCHCIIHOIO TpyJda U 5KOJIOTNYCCKU KOM(l)OpTHOﬁ



KHU3HHA KaXI0T0 YieHa 00IeCcTRa,;
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHMMAHHSA CYI[HOCTH METOJOB TIO3HAHUS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIONb30BaTh MONTyYaeMble 3HAHUS IS aHAn3a U OOBSICHEHUS SBICHUN
OKPYXKAroIero MUpa M TMPOUCXOMAIINX B HEM H3MEHEHUH, yMEHHs AelaTh OOOCHOBAHHBIC 3aKITIOUYCHHS Ha
OCHOBE HAYYHBIX (hAKTOB U MMEIOIINXCS JAHHBIX C [IENBIO TIONYUCHHS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSTEFHO HCIONB30BaTh XMMHYECKHE 3HAHWSA JUIS PEHIeHHS MpoOJeM B pealbHBIX
JKN3HCHHBIX CUTYyallUAX,

MHTEpeca K O3HAHUIO, HCCIICIOBATEIbCKON ICITEIbHOCTH;
TOTOBHOCTH W CIIOCOOHOCTH K HENPEPhIBHOMY O0Opa30BaHHIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY IOJYYCHHIO
HOBBIX 3HAHUI 10 XMMHUHU B COOTBETCTBUM C JKU3HEHHBEIMU HOTpC6HOCT$1MI/I;
HHTEpeca K 0COOSHHOCTSM Tpyia B pa3inyHbIX chepax mpodhecCUOHAIBHOM eI TeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI
MeranpeaMeTHbIe pe3yabTaThl OCBOCHHsS MPOrpaMMbl IO XMMHW Ha YpPOBHE cpelHero odmiero obpa3oBaHUS
BKJIKOYAIOT:
3HA4YMUMbIe Ui (OPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOIIMXCS MEKIUCIUILIMHAPHBIE (MEKIpPEIMETHBIC)
o0IIleHayYHBIC TTOHSTHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTHHBI MUpa U crenn(UKy METOIOB MTO3HAHUS,
WCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, JHEPTus, sIBIIEHHE, MPOIECC, CUCTeMa, HayYHBIN
(akT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeOBaHNe, HaOMI0ZeHne, H3MEpeHue,
AKCIIEPUMEHT U JPYTHE);
YHUBEpCaNbHbIE y4eOHbIE AeWCTBUA (ITO3HABATENbHBIE, KOMMYHUKATHBHBIE, PETYISTHUBHBIE), O0ECIIEUNBAIOIINE
(dbopmupoBaHue QYHKIIMOHATBHONW TPAMOTHOCTH U COLMANBHON KOMIIETEHIIHH 00yYarOIiXCs;
CIIOCOOHOCTh 00YYaIONIMXCS MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILTMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS H
YHUBEpCaNbHbIE yueOHbIE AEHCTBUS B TIO3HABATEIBHONH COIMATBEHON MPAKTHKE.
MeranpeaMeTHble pPe3yiabTaThl OTPAKalOT OBJIAJICHHE YHUBEPCAJIbHBIMU YYEOHBIMHM I103HABATEIIbHBIMM,
KOMMYHUKATHBHBIMH H PETYJISITHBHBIMU JACHCTBUAMMU.

Ilo3naBaTebHbIe YHUBEpPcAIbHbIC y4eOHble NeiicTBUS

ba3oBble Jlornyeckue 1eiicTeus:
CaMOCTOSATENIBHO (JOPMYINPOBATh U aKTyaJIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEIENATh LIENH JEITENbHOCTH, 3alaBasi IapaMerpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTH PE3YJIbTaThl
NeATEIbHOCTH C IIOCTAaBJICHHBIMU LIEISIMU;
HCIOJIB30BaTh IIPU OCBOCHUM 3HAHUM NMPHUEMBI JIOTMUECKOI'O MBIIUICHUS: BBIACIATh XapaKTEpHbIC MPU3HAKU
MOHATHM M YCTAaHABIMBATh MX B3aUMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOIIME IOHATHS Al OOBSCHEHUS
OTZAENbHBIX (DAKTOB U SBJIECHUI;
BbIOMPATh OCHOBAHUS M KPUTEPUU AT KJIacCU(HUKALMU BEIIECTB U XMMUYECKUX PEaKLUi;
YCTaHAaBIMBaTh IPUUMHHO-CIEICTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU SIBICHUSAMH; CTPOUTH JIOTHUYECKHE
paccyxaeHusi (MHOYKTHBHbIC, EIyKTHBHBIE, 110 aHAJIOTHH),
BBIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B PAcCMaTPUBACMBIX SBICHHSX, (OPMYIMPOBATH BBIBOIBI U
3aKITIOUEHHUS;
NPUMEHATh B IMpOLECCe TIO3HAHMWSA HCIOJIb3yeMble B XUMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BBIBATE MOJICIBHEIE MTPEICTABICHNS — XUMUYECKHI 3HAK (CHMBOJ) 3JIeMEHTa, XUMH4eckas (opmyrna,
YpaBHEHHE XUMHYECKOM peaKLUuu — MpH pEIICHUM Y4eOHBIX TO3HABATENBHBIX M TMPAKTUYECKUX 3a1ad,
MPUMEHSTh Ha3BaHHbIC MOJAEJbHbBIC MPEICTABICHUS JUIS BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMBIX
BEILECTB U XUMUYECKHX PEaKIIHH.

ba3oBble uccienoBarenbcKue AeCTBUS:
BJIa/IeTh OCHOBAaMH METOJOB HAYYHOI'O MO3HAHUS BELIECTB MU XMMHUYECKUX peakuuil; GopMylIupoBaTh LETH H
3aJa4u MCCIIEA0BaHMs, UCIIOJIB30BATh [TOCTaBJICHHbIE
U CaMOCTOSTENIbHO C(OPMYIMPOBAaHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTa IIO3HAHUS W OCHOBBI IS
(hopMHUPOBaHMS THIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUI;
BJIaJIeTb HABBIKAMH CAaMOCTOSITENIBHOIO IJIAHUPOBAHMS W MIPOBEIACHUS YUCHWYECKHUX IKCIIEPHMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 332 XOAOM IPOILIECCa, CAMOCTOSITENIFHO MPOrHO3UPOBATh €ro Pe3yibTar,
(dbopmynupoBaTh 0000LICHNS W BBIBOIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MUCCIEIOBAHUS, COCTABIATD
000CHOBaHHBII OTUET O poJENaHHOI padoTe;
npuoOpeTaTh ONBIT YUEHHUYECKOH HCCIeN0BATENbCKOW M MPOSKTHON ESITEIbHOCTH, POSIBISITE CIIOCOOHOCTH H



TOTOBHOCTh K CaMOCTOSITEILHOMY TIOMCKY METONIOB PEIICHHUs MPAKTHUECKUX 3a/ad, MPUMEHEHHIO DPa3IHYHbIX
METO/IOB TIO3HAHHSI.

Pabora c unopmanueii:
OPHCHTHPOBATHCSI B PA3IMYHBIX HCTOYHHKAX WHPOpMalyH (HAYYHO-TIOMYJSIpHAST JTUTEpaTypa XHUMHUYECKOTO
COZIepKaHUs, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh HHPOPMAIHIO PA3TUYHBIX BUIOB H
(dhopM mpeacTaBIeHUs, KPUTUYECKH OI[EHUBATH €€ JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTE;
(hopMyIHPOBATh 3aMPOCHl U MPUMEHSATh Pa3IUYHbIC METOJbI IIPH MIOMCKE M 0TOOpEe MH(OPMAIINU, HEOOX OIUMOM
JUTSL BBITIOJTHEHMSI y4eOHBIX 3a71a4 ONpeneIEHHOTO THITA;
npHoOpeTaTh OMBIT UCTIOIB30BaHUS HHPOPMAIIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX TOUCKOBBIX
CHCTEM;
CaMOCTOSTEIFHO BHIOMpPaTh ONTHMANbHYI0 (GOpMY IpeAcTaBieHus HHPopMaluu (cXeMbl, rpaduK, JUATPAMMBI,
TaOJHUIIBI, PACYHKH U JIPYTHE);
WCTOJIb30BaTh HAYYHBIM SI3bIK B KadecTBE CPEACTBA NMPH PabOTe C XMUMHYECKOW WH(pOpMalWer: MPUMEHSTh
MeKNpeaAMeTHble ((pHu3nueckne ¢ MaTeMaTH4ecKue) 3HAaKM M CHMBONBIL, (opmynbl, abOpeBHATypBHl,
HOMEHKJIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHEC CPEACTBA HATJIAATHOCTH.

KoMMyHMKATHBHBIE YHHBepcajibHble y4eOHbIEe AeiicTBHSL:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl B XOHI€ JHaliora W/WIM JAUCKYCCHUH, BHICKA3bIBAThH
unen, GopMyIHpPOBATh CBOH MPEITIOKEHIS OTHOCUTEILHO BRITIOTHEHUS MIPEIOKEHHON 3a/1aH;

BBICTYIIaTh C MPE3EHTAIUEd PE3yJIbTATOB IMO3HABATENbHOW JESATEIHHOCTH, MOJYYEHHBIX CAMOCTOATENBHO WU
COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUH XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOW pPadOTHI 10
HCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peajiu3allid y4eOHOro MpoekTa, W (OpMYyJIUPOBATH BBHIBOIbI
[0 pe3yJjibTaTaM MPOBEASHHBIX HCCIIEAOBAHUN MyTEM COIJIACOBAHMS IO3UIMKI B X01e OOCYXKICHHS M OOMeHa
MHEHUSMH.

PerynsTuBHbIE YHUBEpPcAIbHbIE y4eOHbIE JeiicTBUSA
CaMOCTOSTEIIFHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JCATEILHOCTD, ONMpENeNnss e€ el H
3a]1a4i, KOHTPOJIUPOBATh U MO Mepe HeoOXOJAUMOCTH KOPPEKTUPOBATh MPEIIaraeMblid alrOPUTM JEUCTBUHA TPH
BBINIOJIHEHUHY YICOHBIX U UCCIICAOBATEIbCKUX 3a/ay, BhIOMpaTh HauOosee 3(G(EKTUBHBIA CHOCO0 UX pEIICHUS
C Y4ETOM MONTyYeHHS HOBBIX 3HAHHH O BEIECTBAX M XUMHUYCCKUX PEAKITHSIX;
OCYIIECTBIATh  CAMOKOHTPOJb  JEATENFHOCTH HA OCHOBE CaMOaHAJIM3a U CAMOOIICHKH.
[peamerHbie pe3yIbTaThI OCBOCHUSI MPOrpaMMBbl o XMMUH Ha YriIyOnEéHHOM YpOBHE Ha
YpOBHE CpeZHETo 001Iero 00pa3oBaHus BKIIOYAIOT CrieUUIecKue I yaeOHOTro mpeaMera « XUMUsD HaydHbIe
3HaHUS, YMEHUS H CIIOCOOBI JIEHCTBUII MO OCBOCHWIO, WHTEPIpETAIlMM W TPeoOpa3OBaHUIO 3HAHHMA, BHJIBI
JeATELHOCTH TIO TOJNYYSHHUI0 HOBOTO 3HAHUS W NMPUMCHEHWIO 3HAHWUU B Pa3IMYHBIX y4eOHBIX CUTyallMsX, a
TaKXKe B PEATbHBIX JKU3HCHHBIX CUTYaIWsIX, CBSI3aHHBIX C XUMHEH. B mporpaMmMe Mo XMMHH MPEIMETHBIC
pe3yNbTaThl MPENCTABIICHBI IO TOIAM U3y4YCHUSI.

MNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

IIpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHnveckasi XUMHUSD) OTPAXKAIOT: chOPMHUPOBAHHOCTD

MPEACTABICHUI: 0 MECTE W 3HAYCHUU OPTaHUYCCKON XUMHHU B CHCTEME €CTECTBEHHBIX HAYK U ¢€ pONTU B

obecreueHNH YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTMYECKOM, SHEPTeTHUECKON U

MUIIEBON 0€30MaCHOCTH, B PA3BUTUH MEIUIHUHBI, CO3/JAHIMH HOBBIX MATEPUAIIOB, HOBBIX HCTOYHHKOB 3HEpPIHH,

B oOecleueHNH PalMOHANIBHOIO MPUPOIONOIb30BaAHMUS, B (HOPMUPOBAHIH MUPOBO33PEHHUS U 00IIEit

KyJBTYPbI YEJIOBEKA, & TAKKE IKOJOrHYECKHMOOOCHOBAHHOIO OTHOIIICHHS K CBOEMY 3JI0POBBIO M TIPUPOTHOMN CPEJIE;
BNIaJICHUE CHCTEMOW XHMHUYECKHX 3HAHUMH, KOTOpas BKIIOYAET: OCHOBOIONATAIOIIUE MOHATHS — XHUMHYCCKHI
3JIEMEHT, aTOM, AP0 U BJICKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aToMHBIC OpOUTAITH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHHSI aTOMa, THOPHIN3allis aTOMHBIX OpOUTael, MOH, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPUIIATETLHOCTD,
CTETeHb OKUCJICHUsS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YTIIEPOAHBIN CKEJeT,
(yHKIIMOHANBHAS TPYIa, paJuKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJIETHEIE),
M30MEpHs CTPYKTYypHAsi U MPOCTPAHCTBEHHAS (TC€OMETPUICCKAS, ONMUYECKAsL), U30MEPBI, TOMOJIOTHYECKHNA PS/IL,
TOMOJIOTH, YTIJIEBOJOPOABI, KUCIOPOI- W a30TCOAEPIKAIUE OpPTraHUYECKHUE COCAMHEHUS, MOHOMEp, IMOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCAMHEHUS; TEOPUH, 3aKOHbI (mepuomudeckmii 3akoH JI.U.



MeHzeneeBa, TeOpusi CTPOCHUS opraHuueckux BemecTB A.M. ByTiepoBa, 3aKOH cOXpaHEHHsI MacChl BEIIECTB,
3aKOH COXpAaHEHMS W MPEBPAIICHHS DHEPTUH MPU XUMHUYECKHX PEaKIHSX), 3aKOHOMEPHOCTH, CHMBOIUYCCKUN
SI3BIK  XMMHH, MHPOBO33pPEHYCCKHE 3HAHMA, JISKAIlUE B OCHOBE IMOHMMAHUS MPUYMHHOCTH M CHCTEMHOCTH
XUMUAYECKUX SBJICHWH; TPEACTABICHUS O MeXaHU3MaX XHMHUYECKHUX peakUuil, TepMOIUHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKAaHUS, 0 B3aMMHOM BIIMSIHUU aTOMOB M TPYIII aTOMOB B MOJIEKYJax
(MHOYKTUBHBIN 1 Me30MepHbI 3¢ dekTol, opuentantsl | w Il poma); Qaxromormueckue CBEAEHHUS O
CBOMCTBax, COCTaBe, MOTY4YEHHH U OE30MIaCHOM HCIIOJIb30BAHUN BKHEHWIIMX OPraHMYECKUX BEHIECTB B OBITY U
MPAKTUYECKON NESATENBHOCTH YeNoBeKa, OOMIMX HAYYHBIX MPUHIMIAX XUMHUECKOTO IPOU3BOICTBA (Ha TpUMeEpe
MIPOU3BOICTBA METAHOMA, ITepepaboTku HedTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBISBIIATh XapaKTepPHbIE MPU3HAKH MOHSATHH, YCTAHABIMBATh WX  B3aHMOCBSI3b,
WCTONB30BaTh ~ COOTBETCTBYIOLIME  IIOHATHUS MPH OIMMCAHWU COCTaBa, CTPOCHHSI M CBOMCTB OPraHMYECKUX
COCIMHCHUIA;

c(hOPMHUPOBAHHOCTH YMCHHIA:

WCTOJIb30BaTh XWUMHUYECKYI0 CHMBOIHUKY JUISI COCTAaBJICHHS MOJCKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAaIIEHHBIX B CKENIETHBIX) (POpMYIT OpraHUYeCcKHX BEIIECTB;

COCTaBIISITh YPAaBHEHUS! XUMHUECKUX PEAKIUN U PACKPHIBATH X CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MoCpPenCTBOM COCTaBJIEHUS AJIEKTPOHHOrO OajiaHca 3THUX PEaKLUWH, peakiuil HOHHOrO oOMeHa MyTEM
COCTaBIICHHUS UX TIOJIHBIX U COKPAMEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTaBIIMBATh MOJIETM MOJIEKYJI OpPTaHWYeCKHMX BEIIECTB U WJLTIOCTPAlMM WX XUMHYECKOTO |
MPOCTPAHCTBEHHOI'O CTPOCHYIS;

c(OPMHUPOBAHHOCTh, YMEHHH: YCTaHABIMBATH NPUHAIISKHOCTh W3yYEHHBIX OpPTaHMYECKUX BEIIECTB MO HX
COCTaBY M CTPOCHUIO K ONPEeIEHHOMY KIIACCY/TpYIIEe COSTMHEHUH, 0a6anmb UM HA3BaHUS [0 CUCTEMATUICCKOM
vomenkiatype (IUPAC) u npusooums TpuBHaNbHBIC Ha3BaHUS IS OTACIHHBIX MPEACTABUTEICH OpPTaHUUECKUX
BEIECTB (3TUIIEH, alleTHIICH, TOTYOJ, TIINLEPHH, STHICHTIIUKOIb, (heHOM, (hOpMabIerni, aneTaibIerul, aleToH,
MypaBbHHAs KUCIIOTA, YKCyCHAst KMCIOTA, CTEAPHHOBAS, OJICMHOBAS, TTAJbMUTHHOBASI KHCIIOTHI, TIIMLUH, AJaHWH,
MaJibT03a, PPyKTO3a, AHWINH, TUBUHII, H30IIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

chopMHPOBAHHOCTH YMEHHS ONPEACIATH BHJ XUMUYIECKOI CBSI3M B OPraHMYECKHX COCANHEHUSIX (KOBAaJCHTHAS U
MOHHAsA CBA3b, G- U M-CBA3b, BOJOPOIHAS CBSI3b);

chopMHPOBAHHOCTH YMEHHMSI IPUMEHSATH MOJIOKEHUS TEOPUN CTPOCHUS OpraHndeckux Bemects A.M. Bytineposa
17151 OOBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOCHHUS;

chopMHPOBAaHHOCTh yMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHE, (U3MYECKHE W XUMUYECKHE CBOWCTBA
TUIWYHBIX TPEACTABUTENEH Pa3INYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: aJKaHOB, IUKIOAJIKAHOB, AJIKCHOB,
aJIKaIMeHOB, aJKWHOB, aPOMATHYECKUX YTIIEBONOPOIOB, CIIUPTOB, AJIBAETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MPOCTBIX U CIOKHBIX 3(UPOB, )KUPOB, HUITPOCOSUHEHUH U aMHHOB, aMHHOKHCIIOT, OEJIKOB, yIiIeBOIOB (MOHO-,
I- W TIOJIHMCaXapHuIoB), WLIIOCTPHPOBATH TEHETUYECKYIO CBSI3b MEKIY HUMHA yYpaBHEHUSIMH
COOTBETCTBYIOIMX  XHMHYECKHX  PEAKLHUIC MCIIONB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

cpopMHPOBAHHOCTE YMEHUS TOATBEPXKIATh Ha KOHKPETHBIX IPUMEpax XapaKTep 3aBHCHMOCTH PEaKIMOHHOU
CITIOCOOHOCTH OPTaHMYECKHX COCAMHEHUH OT KPAaTHOCTH M THIIA KOBAJICHTHOH CBS3H (G- U M-CBS3M), B3AUMHOT'O
BJIMSTHHS aTOMOB ¥ TPYIIII aTOMOB B MOJIEKYJIax;

cpopMHPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh MCTOYHUKHU YTIIEBOJOPOJHOTO CHIPbs (He(Th, MPHPOAHBIN ras,
YTOJIB), CIIOCOOBI €T0 MepepadoTKU U MPAaKTHIECKOe IPUMEHEHHE MTPOAYKTOB MepepadoTKu;

cpopMHPOBAHHOCTD BIIAJICHUSI CUCTEMOW 3HAHHH O €CTECTBEHHO-HAYYHBIX METOAX IMO3HAHWS — HaOIOICHUH,
U3MEpEHHNH, MOJISTTMPOBAHNH, SKCIIEPUMEHTE (PEaIbHOM M MBICJICHHOM) M YMEHUS IIPUMEHSATH STH 3HAHUS;
cpopMHPOBAHHOCTD YMEHHS NIPUMEHSTH OCHOBHBIE ONEPALIMH MBICIUTEIBHON JESTENbHOCTH — aHAIN3 U CHHTE3,
cpaBHEHHE, OOOOIIEHUE, CHCTEMATH3AIMIO, BBISBICHUE NPUYMHHO-CICICTBEHHBIX CBS3CH — JUIl HM3YyYeHHS
CBOMCTB BEIIECTB M XMMUYECKUX PEAKIINH;

cpopMHPOBAaHHOCTh ~ YMEHHIA: BBISIBIISITD B3aHMOCBSI3b XUMHYECKUX 3HaHUH C TIOHATHAMH H
NPE/ICTABICHUSMH JIPYTHX €CTECTBEHHO-HAYYHBIX IPEIMETOB JUId 0oJiee OCOHAHHOIO ITOHUMAHUS CYIIHOCTH
MaTepHaJIbHOTO €AMHCTBA MUPA, UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS M0 OPraHWYECKOW XUMHH AJIsl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCT, YMEHHUH: NPOBOIUTH PACUETHl MO XUMHUYECKMM (OpMyJiaM M YPaBHEHHSAM XHMHUYECKHX
peakuMii C HCIONb30BaHWEM (HU3MYECKMX BeIMYMH (Macca, OOBEM Ta30B, KOJIMYECTBO BELIECTBA),
XapaKTePU3YIOLINX BEIIECTBA C KOIWYECTBEHHOW CTOPOHBI: PACUYETHl MO HAXOXKICHUIO XUMHUYECKOH (hopmyIbl
BEIIECTBA I10 HW3BECTHHIM MAacCCOBBIM JOJSIM XHMHUYECKUX 3JIEMEHTOB, MPOAYKTaM CrOpaHMs, IUIOTHOCTH



ra3000pa3HbIX BEIIECTR;

c(hOPMHUPOBAaHHOCTh YMCHUMW: MPOrHO3UPOBATh, AHAIU3UPOBATH M  OICHUBATH C MO3UIUI IKOJIOTUYCCKON
0€30IaCHOCTH TOCIICACTBYS OBITOBOM U NIPOM3BOJICTBEHHON JIESITEILHOCTH YEI0BEKA, CBSI3aHHOM C rmepepadboTKon
BEIIICCTB, KCIIONB30BaTh IOJNYYCHHBIC 3HAHUS JUIS TPUHSATHS TPAMOTHBIX PEIICHUN MpPOOJIeM B CHTYaIlMsX,
CBSI3aHHBIX C XUMHEH;

c(hOPMHUPOBAaHHOCTh YMEHHUH: CaMOCTOSTEIBHO IUIAHUPOBATh M IPOBOJUTH XHUMHUYECKUU OSKCIICPUMEHT
(HonyquHe U U3YUYCHUC CBONCTB OpPraHnvdeCKuX BCEHICCTB, KAYCCTBCHHLIC PCAKIIUN YTIJICBOJOPOAOB Pa3JIMYHBIX
KIIACCOB M KHCJIOPOJICOACPKALIMX OPraHMYECKUX BEIIECTB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3a/4a4 110
pacIrio3HaBaHUIO OPraHUYECKUX  BEIIECTB) ¢ coOmojeHHMeM  mpaBuil — O€30MacHOro  OOpalleHHUs C
BEIICCTBAMHU U JIA0OPaTOPHBIM 00OpymOBaHUEM, (OPMYJIUPOBATh LEIb HCCICAOBAHUSA, MPEACTABIATh B
pa3nu4HON (popMe pe3yNnbTaThl SKCIIEPUMEHTA, AaHAJM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHUI:

COOIOaTh TIpaBHJIa DKOJOTMYECKH IEIeCOO0Pa3HOr0 TOBEACHUS B  OBITY M TPYAOBOH JEATEIEHOCTH B
LEISIX COXPAaHEHUS CBOErO 3J0POBbs, OKPYKAIOIIEH NPUPOAHON Cpelbl M JOCTHUXKEHUS €€ YCTOWYMBOIO
pa3BUTHS;

0CO3HAaBaTh OMACHOCTh TOKCHYECKOI'0 JEHCTBUS Ha KUBBIE OPTaHM3MBI ONPEAETEHHBIX OPTraHMYECKHX BEIIECTB,
noHuMas cMbIc mokasarens [1JIK;

aHANM3UPOBATh  IIEIECOO0Pa3HOCTh  NMPHUMEHEHUS  OPraHMYECKUX  BEIIECTB B IPOMBINUIEHHOCTH U B OBITY
C TOYKH 3pEHUS COOTHOIIEHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH IIEIEHATPABICHHBINA MTOMCK XUMHYECKOW NH(OPMAIIUK B PA3IUIHBIX
WCTOYHUKAX (HaydHas U ydeOHO-Hay4dHas JIMTepaTypa, CpeicTBa MaccoBoi MHQopMaryu, MHTepHET U npyrue),
KPUTHYCCKU aHAAU3UPOGAmMb XUMHUYECKYI0 HHGMOpMAILUIO, nepepabamvigams €€ W UCNOIbL308amMb B
COOTBETCTBHH C ITOCTABJICHHON y4eOHOM 3amadei.

11 KJIACC
IIpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «O01mas 1 HeopraHuueckas XUMUsD OTPaKaroT:
c(OPMUPOBAHHOCTh IPEACTABICHUI: O MaTepUAIbHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M II03HABA€MOCTHU
SIBICHUH TPUPOABI, O MeCTe€ M 3HAaYeHUH XHMUM B CHUCTEME €CTECTBEHHBIX Hayk M €€ polud B
00CeCITEUCHNN YCTOMYHMBOTO PAa3BUTHS, B PEHICHUU TIPOOJIEM DKOJIOTMYECKON, DHEPTreTHYCCKOW W ITHINEBOM
0€30MacHOCTH, B Pa3BUTUM MENUIMHBI, CO3ZaHUM HOBBIX MAaTEpPUaJiOB, HOBBIX MCTOYHUKOB 3HEPIHH, B
o0eclieueHNH PAaLMOHAIBHOIO IIPUPOAONONb30BAaHMUs, B (POPMUPOBAHMU MHUPOBO33PEHUS M OOIIEH KyJIbTYPHI
YEJI0BEKa, a TAKKE 3KOJIOTMYECKH 000CHOBAHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO U IIPHUPOJHOM cpene;
BJIaJICHUE CHCTEMOM XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIONATAIOIIUE MOHATHUS — XMMHYECKHH
ANIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, JICKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aTOMHbIE OpOHUTAIH, OCHOBHOE U
BO30OY)KIEHHOE COCTOSHHUSI aTOMa, TUOpHIM3alKs aTOMHBIX OpOMTajed, HOH, MOJIEKyJa, BaJIGHTHOCTb,
JIEKTPOOTPULIATEIBHOCT, CTEHEHb OKUCIIECHHS, XMMHUYEcKas CBsI3b (KOBaJeHTHas, MOHHAs, METaJUIMYecKas,
BOJIOPOJHAs), KPHCTAJUIMYECKas pelIéTka, XUMUYECKas peakLus, PacTBOpP, JIEKTPOJIHUTHI, HEIIEKTPOJIMTHI,
JNEKTPOIUTHYECKAs  JAWCCOLMALMS, CTENeHb OUCCOLMALMM, BOAOPONHBI  IOKa3aTelb, OKUCIUTENb,
BOCCTaHOBHTENb, TEIUIOBOM 3(PQEKT XMMHUYECKOH peaKLUuH, CKOPOCTh XHUMHUYECKOW pEeaKkuHuu, XUMHYECKOE
paBHOBecHE; TEOPUU W 3aKOHBI (TEOPHS DIEKTPOIUTHYECKOW AMCCONMANNY, Tepuoandeckuii 3akoH JI.M.
MeHzeneeBa, 3aKOH COXPaHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUs U MPEBPAILEHNS SHEPTUU IIPU XUMHYECKHX
peaKuusx, 3aKOH OCTOSIHCTBA COCTABa BEILECTB, 3aKOH JACHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOIHYECKUN
SI3BIK  XMMHH, MHPOBO33PEHUYECKME 3HAHUS, JIeKAIlde B OCHOBE MOHMMAHHsS NPUYMHHOCTH W CHCTEMHOCTH
XMUMUYECKUX SBJICHUH; COBPEMEHHBIE MPECTABICHUS O CTPOCHUH BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM
U HaIMOJEKYJSIPHOM YPOBHSX; INpPENCTABICHUS 0 MEXaHU3Max XUMUYECKHX peakuui,
TEPMOJMHAMHUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHHsA, O XHUMHYECKOM PaBHOBECHH,
pacTBopax M IUCHEPCHBIX cHUCTeMaX; (DAKTOIOTMYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, NMONYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAKHEHUIIMX HEOPraHWYECKUX BELIECTB B OBITY M NMPAKTHYECKOW AEATEILHOCTH
YeloBeKa, OOIIMX HayYHBIX IPUHIHUIAX XMMUYECKOr'0 IIPOU3BOJICTBA;
c(OPMUPOBAHHOCTh YMEHUI: BBIABISATH XapaKTePHbIE MPU3HAKU MOHATHH, yCMaHasiueéams WX B3aUMOCBSI3b,
UCNoIb306amb COOTBETCTBYIOIME TOHATHUSA IIPH ONMCAaHUM HEOPTaHMUYECKUX BEILECTB U MX NMPEBPAIEHUH;
c(OpMUPOBAHHOCTH YMEHHUS HCIIONIb30BaTh XUMHYECKYIO CHUMBOJIUKY JJIsl COCTaBJIeHUs! (OopMyIT
BEIIECTB M YpaBHECHHH XMMHYECKHX peakiui, cucrematndeckyo HomeHkiarypy (IUPAC) u TpuBHaibHBbIC
Ha3BaHHS OTJIENIBHBIX BEIIECTB;



c(hOPMHUPOBAaHHOCTh YMEHUS OIPEICIATh BaJCHTHOCTh W CTCICHb OKHUCIICHUS XUMUYECKUX 3JICMCHTOB B
COCIIMHCHUSAX, BUJ XUMUYECKOM CBsI3W (KOBAJCHTHAs, WMOHHAs, METAJUTUYECKas, BOIOPOMIHAs), THI
KPUCTAILTMYECKON PEIIETKH KOHKPETHOTO BEIEeCTBA;CHOPMUPOBAHHOCTh yMEHUS O00BSICHSATH
3aBUCUMOCTh CBOMCTB BEIICCTB OT BHJA XUMHYECKOM CBSI3M M THUNA  KPUCTAUIMYECKOW  PEIIETKH,
OOMCHHBINYU JTOHOPHO-AKIIENITOPHBIA MEXaHU3MbI 00Pa30BaHUs KOBAJICHTHOW CBS3H;

cOPMUPOBAHHOCTh YMEHH: KIacCH(UIHMPOBATh: HEOPraHWMYECKHE BEIIECTBAa IO UX COCTaBY, XHUMHUYECKUE
peaKIuu 1O pa3idYHBIM MpU3HAKaM (YHCITYy U COCTaBy PEArMpyIOIINX BEIIECTB, TEIMIOBOMY 3(D(EKTy peakuuu,
W3MEHECHUIO CTEleHeld OKHCICHUs DJEMEHTOB, OOpaTUMOCTH, VYYacTUIO KaTaliu3aTopa W Jpyrue);
CaMOCTOSTEIBHO 8blOUpPAMb OCHOBAHUS W KPUTEPUU IS KIacCU(PHUKAIUU U3ydaeMbIX BEIIECTB M XUMHUYECKHX
peaKkuuii;

c(hOPMHUPOBAaHHOCTh YMEHHUS PAaCKPBIBAThH CMBICH MEPUOANYECKOTO 3akoHa [[.I. MenneneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO H MIPOrHOCTHYECKYIO (DYHKIINY;
c(OPMHUPOBAHHOCTh YMEHUH : XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOSHHUE aTOMOB M HOHOB XUMHUYECKUX DJIEMEHTOB
neporo—uerBéproro nepuosioB llepuoguueckoir cucrembl .M. MengeneeBa, UCHONb3ysS MOHATUSA
«QHEPreTHYECKUE YPOBHMY,

«IHEPreTHYECKUE MOAYPOBHU», «S-, P-, (-aTOMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE YHEPreTUUECKHUE
COCTOSTHHSI aTOMa»; OOBSICHAITh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX COCAWHEHHUN
no nepuogaM u rpynmnam Ilepuonmueckoir cucremel .M. MennaeneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAaHHOCTh YMEHHI: XapaKTepHU30BaTh (OIMHUCHIBATH) OOIINE XUMHUUECKHUE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB, 10O0mMEepx#coamy CYIIECTBOBAHNE TEHETHYECKOW CBA3M MEXKIy HEOPraHWYeCKHMMH BEIIECTBAMHU C
TIOMOIIBI0 YPaBHEHUH COOTBETCTBYIONTUX XUMUUYECKUX PEAKITHIH;

chOopMHUPOBAaHHOCTH YMEHHS PACKPBIBATH CYITHOCTh: OKHUCIUTENHFHO- BOCCTAHOBUTEIBHBIX PEAKIINii TOCPEICTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OaslaHca 3TUX PEaKIUil; peakiinii HOHHOro OOMeHa ITyTEéM COCTaBJICHUS WX MOMHBIX U
COKpaIlIEHHBIX MOHHBIX  YpPaBHEHWII; peakiuii  TUAPOJIN3A; peakiui KOMIIJIEKCOO0pa3oBaHus (Ha
MpuMepe THAPOKCOKOMILIEKCOB IIMHKA W AJTFOMHIHHS );

c(OpMHUPOBAHHOCTb yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHWS XUMHYECKHX pPEAKIUid ¢ YIETOM HX
SHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep H3MEHEHHS CKOPOCTH XHMHUYECKOM peakluH B 3aBUCHUMOCTH OT
pasnMYHBIX (aKTOPOB, a TaKKe XapaKTep CMEHICHHUS XUMHUYECKOrO PABHOBECHS MOJ BIMSHWEM BHEITHUX
BosneticTeuid (punIn Jle larense);

chOpMHUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pEAKIHH, JISKAIIHNEe B OCHOBE MPOMBIIIIICHHOTO
MONTy4eHHs] CEpHOW KHCIIOTHI, aMMHaka, oOIlpe Hay4YHble MNPUHIUIB XUMHYECKHX MPOU3BOJICTB;
1IeIecO00pa3HOCTh MMPUMEHEHNSI HEOPTaHWYEeCKHX BEIIECTB B IMPOMBIIIIEHHOCTH W B OBITY C TOYKH 3PEHHA
COOTHOILIEHUSAPUCK-TI0Nb3a;

chOpMHUPOBAaHHOCTh BIAJICHHUS] CHCTEMON 3HAHUH O MeETOIaX HAYYHOTO IIO3HAHUS SIBICHUN NPUPOABI —
HaONO/IeHNe, W3MEpEeHHe, MOICIHPOBAaHHME, JKCHEPUMEHT (PEalbHBIi W MBICICHHBIN), WCIIONB3YEMBIX B
€CTECTBEHHBIX HAYKaX, YMEHUS NPUMEHATH 3T 3HAHUA IPU SKCIIEPUMEHTAIBHOM HCCIEIOBAHUU BEIIECTB U IJIA
OOBSICHEHUSI XMMHYECKUX SIBIICHHH, UMEIONNX MECTO B MPUPOZE, MPAKTHUECKON AEATEINHHOCTH YEelOBEKa W B
TIOBCEIHEBHOM KU3HH;

chOopMHUPOBAaHHOCTH yMEHUs BBISIBIISATh B3aUMOCBSI3b XUMUYECKUX  3HAHUU C MOHATHUSIMHU U
MIPEJCTABIIEHUSAMH JIPYTHX €CTECTBEHHO-HAyYHBIX TMPEIMETOB sl Oojiee OCO3HAHHOTO ITOHMMAHUSA
MaTepUanbHOrO EAMHCTBA MUPA;

chOpMHUPOBAaHHOCTh YMEHUSI TPOBOAMTH PACUYETHI: C HWCIOIb30BAHUEM IOHSATHI

«MaccoBas OIS BEIIECTBA B PACTBOPE» M «MOJISIPHAsI KOHIIEHTPAIMsD», MacChl BElIecTBa UM o0BbEMa Tasza 1o
M3BECTHOMY KOJHMYECTBY BEIIECTBAa, Macce WM OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB;
TeruoBoro dddexra peaxiy; 3HaYeHUsT BOJOPOJHOTO MOKa3aTelsl PacTBOPOB KUCIOT W IIENIOYed ¢ M3BECTHOU
CTETIeHBIO UCCOIHAINH;, MAcChl (00BEMa, KOIMMYECTBa BEIIECTBA) MPOAYKTA PEaKI[UH, eCIId OJTHO M3 MCXOIHBIX
BEIIECTB JITAHO B BHJIE PacTBOpa C ONpPEACTIEHHOW MAacCOBOW JOJIell PacTBOPEHHOIrO BENIECTBA WIHM JIaHO B
M30BITKE (MMEET MPUMECH ); TOJTH BBIXO0/[a TIPOIYKTa PEaKIUK; O0bEMHBIX OTHOIIEHUH T'a30B;

chOpMHUPOBAaHHOCTh YMEHUH: CaMOCTOSTENBHO IUIAHUPOBATH M TPOBOAMTH XUMHUYECKUH OSKCIEPUMEHT
(mpoBeneHne peakuii MOHHOTO OOMEHa, MOATBEPXKIIEHHE KauyeCTBEHHOIO COCTaBa HEOPTraHWYECKUX BEIECTB,
OTpeJieNieHuE CpeAbl PAaCTBOPOB BEIIECTB C IMOMOILIBIK)  HMHAMKATOPOB, HM3yUYECHUE BIMUSHUS  Pa3IUUYHBIX
(haKTOpOB Ha CKOPOCTh XMMHUYECKOH pEaKIMH, pelIieHUue SKCIEPUMEHTAIBHBIX 3a/ad 0 TeMaM

«Metraimel» u  «Hemeramie») ¢ coOmojeHHeM TpaBHJ O€30MacHOrO0 OOpaleHus] ¢ BEmeCTBAaMH U



nabopaTopHbIM 000pya0BaHHEM, (POPMYIHPOBATH LENb HCCIENOBAHUSA, NPEOCmAsams B pa3nudyHoi  Qopme
pPe3yNbTAaThl 3KCHEPUMEHTA, aAHAAU3UPOSAMbY OLICHUBATH UX JOCTOBEPHOCTS;

c(hOpMHUPOBAaHHOCTh YMEHUMN: COOJIONATh TMpaBUia TOJIH30BAHHMS XUMHUYECKOH TIOCYIAOH M JIaOOpPaTOPHBIM
000pyI0BaHMEM, OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBITIOTHEHUIO Ja00paTOPHBIX
XUMHYECKUX OIBITOB, 3KOJIOTMYECKH I[EIECO00Pa3HOro MOBEACHMS B OBITY U TPYAOBOH NEATEILHOCTU B IICIIAX
COXpPaHEHHSI CBOEr0 3J0pPOBbs, OKPY)KAIOUIEH MPUPOAHOM CpPEAbl W JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHS,
0CO3HABaMb ONACHOCTh TOKCHUYECKOrO JCHCTBHS HA JKHUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHNUMAas cMbIch Tokazatens [T1K;

c(hOpMHUPOBAaHHOCTH YMEHHI: OCYIIECTBIIATH Ie/ICHANPABICHHBIN MTOUCK XUMHUYECKONH HH(OPMAIIUH B Pa3IMIHBIX
HMCTOYHMKAX (Hay4Has U y4eOHO-Hay4Has JHUTEpaTypa, CPEACTBAa MaccoBOi MHpopMaiuu, VHTepHET U npyrue),
KPUTHUYECKH aHAJIN3UpPOBATH XUMHYECKYI0 HUH(GOPMAIHIO, nepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHOW y4eOHOM 3a/1auei.

2. Conep:xanue y4eOHOro npeamMera

10 KJ1ACC
TeopeTnyeckue 0OCHOBbI OPraHMYECKOH XUMUH

[Ipeamer u 3HAYCHHME OPTaHUYECKOW XUMHH, MIPEICTABICHNE O MHOTO00Opa3Hy OPTaHUYECKUX COCIIMHEHUH.
DNeKTPOHHOE CTPOEHHE aToMa YriepoJia: OCHOBHOE M BO30YXKJEHHOE COCTOSHUS. BaleHTHBIE BO3MOXXHOCTH
aToMa yriiepojaa. XMMHUECKasi CBSI3b B OPraHMYECKUX COCAMHEHHUSX. THIBI THOPUIM3AIME aTOMHBIX OpOUTasIeH
yraepona. MexaHnW3Mbl 00pa30BaHUS KOBAJIEHTHOW CBs3W (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). THIBI
TIepEeKPBIBAHMS aTOMHBIX OopOuTanei, 6- U m-cBsi3u. OauHapHasi, JBOWHASA M TpoiftHas cBs3b. CriocoObl pasphiBa
CBsI3e B MOJIEKYJax OpraHWyYeckhxX BemecTB. [loHSATHE O CBOOOJHOM paJuKaie, HyKIeopuie |
3JIeKTpoduUIIe.
Teopust cTpoeHus opraHWYecKnX coeauHeHni A.M. ByTiepoBa W COBpEMEHHBIC MPEACTABICHUS O CTPYKTYpE
MOJIeKyJl. 3HaUEHHE TEOPUHU CTPOCHHSI OPTaHWYECKUX COeqUHEHUN. MONEeKysipHbIE  CTPYKTYPHBIE (OPMYIIBIL.
CrpykTypHble (GOpMYIBl pa3IWYHBIX BHUIOB: pa3BEpHyTas, COKpamiéHHas, ckenmerHas. M3omepws. Bumbl
W30MEPHU: CTPYKTYpHAsl, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE d3PPEKThl B MOJECKYJIaX OPTaHMYECKUX COCIUHCHHUN
(MHAYKTHBHBIM U ME30MEPHBIH d()h(HEKTHI).
IpencraBnenne o0  KiIaccUPUKAIUM  OpPraHWYECKWX  BelmecTB.  [loHATHE O QYHKIIMOHAILHOMN TpyIIIIE.
I'omonorust. Tomosnornueckue psiasl. CucTemaTnyeckass HoMeHKIaTypa opranuueckux coeaunenuii (IUPAC) u
TPUBHAIBHBIE HA3BAHUS OTJEIBHBIX MPEICTaBUTENCH.
OcobeHHOCTH W KiIacCH(HUKAIIUSA OpPTraHWYeCKUX peaknuid. OKHCIMTENThHO- BOCCTAHOBHTEIBHBIC PEAKIIHH B
OpraHUYEeCKON XUMHUHU.

JKcnepUMeHTATbHbIE METOABI H3YYeHH S BellecTB U UX MpeBpalleHui
OzHakomiteHre ¢ 0oOpa3laMu OpraHMYECKHX BEIIECTB W MaTepHajlaMH Ha WX OCHOBE, OIMBITHI IO MPEBPAIECHHUIO
OpPTaHWYECKHX BEIIeCTB NpPH HArpeBaHWM (IIaBjeHHe, OOYTIIMBaHHWE W TOpPEHHE), KOHCTPYHUPOBAHUE MOJEINEH
MOJIEKYJT OPTaHIYECKIX BEI[ECTB.

Yraesonopoasbl

Ankanel. ['oMomormuecknid psim amkaHoB, oOmas ¢opmyiaa, HOMEHKIATypa W M30MepHs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOpHIM3aIMs aTOMHBIX OpOHMTaleil yriuepoja, G-CBS3b.
Konghopmepoi. DuzndecknecBoicTBa aqTKaHOB.

XWMUYECKHE CBOWCTBA aKaHOB: PEAKIINH 3aMEIeHHsI, H30MEPU3aIiH, JeTHAPUPOBAHUS, I[IHKIA3AINH,

MApoNK3a, KPEKWHTra, TOopeHus. [Ipedcmasienueo mexanuzme peakyuii paoukaibHO20 3aMeueHUs..

Haxoxnenue B mpupose. CriocoObl MOMydeHus U IPUMEHEHHUE alTKaHOB.
Huknoankaner. O0mas ¢opmyna, HOMEHKIATypa u n3omepusi. OCOOEHHOCTH CTPOSHHS U XMMHYECKHX CBOWCTB
MajblX (IMKIONPONAH, IUKIOOYyTaH) W OOBIYHBIX (I[MKJIONEHTaH, IUKIOIeKCaH) MHKIoamkaHoB. CriocoObt
TIONTyYeHHsI ¥ IPUMEHEHUE IUKJIOAIKAHOB.
Ankenpl. ['oMonoruueckuii psi ankeHoB, obmas GopMyna, HOMEHKIATYpa. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYIl aJKEeHOB, SP’-rHOPUIN3aIKs aTOMHEIX opOuTaNell yriepona, o- U m-cBs3u. CTPyKTypHas U
reoMmerpuyeckas (1Mc-TpaHc-) uzoMepusi. DU3HUYECKHUE CBOWCTBA aKEHOB. XHWMHUUYCCKHE CBOWCTBA: PEaKIUu
MPUCOCTUHEHUS, 3aMELICHUsI B O-TOJOXKEHHWE NpPU JBOMHOM CBSI3M, MOJUMEPU3ALUU U  OKUCJICHHUS.
Ilpedcmasnenue o mexanusme peaxyuu snekmpopuivHoco npucoeounenus. IlpaBuino MapKOBHHKOBA.
KadecTtBeHHBIE peakIiuu Ha JBOWHYIO CBsI3b. CIIOCOOBI ITOTyYeHUS ¥ IIPUMEHEHUE aJIKEHOB.
Ankamuennl. Knaccubukaims ankagueHoB (compspkEHHbIC, M30IMPOBAHHBIC, Kymyauposanivie). OCOOCHHOCTH



ANIEKTPOHHOTO CTPOCHUSI M XWMHUYECKUX CBOHCTB CONpPSDKEHHBIX JueHoB, 1,2- u 1,4-npucoenuHenwe.
[Nonumepuzanus conpspkEHHBIX AueHOB. CrocoObl OMyYeHHs U IPUMEHEHN e aJIKaJHEeHOB.

Ankunbl. ['oMonmoruueckuii psiA amkdHOB, oOmias ¢opmysia, HOMEHKJIATypa U M30Mepus. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT aJIKWHOB, SP-THOpHUAM3aIKsl aTOMHBIX opOuTaneil yriaepoaa. dusndeckue
CBOWCTBAa QJIKMHOB. XHMHYECKHE CBOWCTBA: pEAKUUU TPUCOENAUHEHUS, IUMEPU3aLUUd W TPUMEpPU3ALUH,
okucieHus. KuciorHele cBONCTBa aJKMHOB, UMEIOIIUX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKlUU Ha
TpOIHYIO cBs3b. CIIOCOOB! OTYYEHHS U IPUMEHEHUE aJTKIHOB.

ApoMaTudecKue yriieBofopoAbl (apeHsl). ['oMonmoruueckuii psj apeHoB, oOmias opMyia, HOMEHKIATypa H
nu3oMepHs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKylbl OeH3ona. [lpasuno apomamuunocmu,
npumepusl apomamuyeckux coeounenutl. Puznueckue cBoiicTBa apeHOB. XMMHUUECKUE CBOMCTBa OeH30J1a U €ro
TOMOJIOTOB: PEAKLIUU 3aMEIICHUS B OCH30JbHOM KOJbLIE M  YIJIEBOJOPOJHOM pajuKaje, pPeaKluu
MPUCOCUHEHNUS, OKHCIEHHE TOMOJIOroB OeH3ona. [Ipedcmasnenue o mexanusme peakyuil 71eKmpopuibHO20
samewjenus. Ilpencrapnenne o0 OpUEHTHPYIOIIEM IEHCTBUU 3aMeCTUTeNel B OCH30JbHOM KOJIBIE HAa IpPHMeEpe
QNKHIIBHBIX PaUKAIOB, KapOOKCHIBHOH, THUIAPOKCHUIBHOW, aMHUHO- M HHUTPOTPYIIBI, aTOMOB TallOTCHOB.
Oco0eHHOCTH XMMHYECKHX CBOWCTB cTHpoia. [lomumepusanus crupona. CriocoObl MOMydeHHus ¥ MpUMEHEHHE
apoOMaTUYECKUX YIJIEBOLOPO/IOB.

[pupoansrii ra3. [MonytHeie HedTsHBIE Ta3bl. HedTh 1 e€ nponcxoxaenne. KaMeHHBIN yroib M MPOIYKTHI €ro
nepepaboTkr. CrocoObl TepepaboTkn He(TH: IeperoHka, KPeKWHT (TepMUYECKUH, KaTaTUTUYECKUH ),
pucdopmunr, tuponus. [IpoxykTs! nepepaboTku HeTH, KX MPUMEHEHHE B TPOMBIIIUIEHHOCTH U B OBITY.

I'enernyeckas CBsI3b MKy Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPO/IOB.

DJeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX VYIJIEBOJOPOAOB. Peakiiuy 3aMmelieHus TajioreHa Ha
THUAPOKCOTPYIIITY, HUMPOSPYANY, YUAHOSPYRNY, AMUHOSDYNN).
[eiicTBue Ha TaJIOTEHIIPOM3BOJIHBIE BOJHONO MW  CIOMPTOBOrO pacTBopa IuEnodyd. B3aummopelicTBue
JUTaJIOTeHaIKaHOB c MarHieM ¥ IJMHKOM. IHonamue o Memanioopeanuieckux coeOuHeHUsx.
Hcnonp3oBaHue raloreHnpon3BOIHBIX YIIIEBOAOPOAOB B OBITY, TEXHHUKE U ITPH CHHTE3€ OPTaHMYECKUX BEIIECTB.

JKcnepuMeHTATbHbIE METOABI H3YUYeHH s BellecTB U UX MpeBpalleHui
Nzydenne ¢Qusmdeckux CBOWCTB YTIEBOAOPOAOB (pacTBOPHMOCTH), KA4ECTBEHHBIX PEAKIMH YTIIEBOOPOJIOB
pPasTMYHBIX KJIACCOB (OOecIBeunBaHWE OpOMHOW WM HWOTHOW BOIBI, pacTBOpa IMepMaHTaHaTa KaJus,
B3aMMOJICHCTBHE arleTW/ieHa ¢ aMMHAadHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yriaeponra ¥ BOAOpPOJAa B OPTaHMYECKHWX BEIIECTBAX, IONyYEHHE OTHJICHA M W3yYCHHE €ro CBOWCTB,
o3HakoMieHHe c Komekmusamu «Hedte» m «Yromp», ¢ obOpaslamMu IJIacTMacc, KaydyKOB W PE3UHBI,
MOJIETUPOBAHIE MOJIEKYJT YTIEBOAOPOAOB U TAIIOTEHITPOU3BOJHBIX YTIIEBOIOPO/IOB.

Kucaopoacoaep:xaniue opraHudecKue coeTUHEHUs1

[IpenencHble oqHOAaTOMHBIE CTUPTHL. CTpOoeHUE MOJNEKy N (Ha MPUMEepe MEeTaHoJa W 3TaHoma). [ oMonormueckuit
psan, obmas Qopmyna, w3oMepus, HOMEHKIATypan Kiaccupukanui. Ousndeckne CBOMCTBA MPeAeTbHBIX
OTHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBSI3M MEKIY MOJIEKYIaMH CIUPTOB. XMUMHUYECKHE CBOWCTBA: PEaKIIHH
3aMelIeHns, ACTHAPATAiY, OKUCICHUS, B3aNMOMCHCTBIE C OPTaHWYECKUMH W HEOPTaHHMYECKHUMH KHCIIOTaMHU.
KadecTBeHHass peakuus Ha OZHOATOMHBIE CIIUPTHI. JleficTBHE 3TaHONAa W MeETaHOJA HAa OPraHU3M YeIOBEKa.
Crioco0pl OTy4eHUs U TPUMEHEHIE OTHOATOMHBIX CITHPTOB.
[Ipocteie >¢dupsl, HOMeHKIaTypa U uzoMmepusi. OcOOEHHOCTH (U3NYECKUXU XUMHUYECKUX CBOHCTB.
MHOroaTOMHBIE CIUPTHI — OSTIJICHTINKONh W TiuNepuH. Du3nyeckne W XHMHUYECKHE CBOWCTBA: PEaKIIHH
3aMeIIeHrs, B3aUMOJICHCTBHE C OPTaHMYECKUMH W HEOPTaHWYEeCKUMHU KHCIOTAMH, KadeCTBEHHas peakius Ha
MHOTOAaTOMHEIE CHUPTHL. [Ipedcmasnenue o mexanusme peakyuii HyKieopuibHo2o 3amewjenus. JleiicTBue
Ha opraHu3M 4denoBeka. CriocoObl TOTy4YeHHs U TPUMEHEHHE MHOT0aTOMHBIX CITUPTOB.
®enon. CTpoeHne MOJIEKYITBI, B3aUMHOE BIUSHUE THPOKCOTPYIIBI U OeH301mbHOTO sifipa. drsnueckre cBoCTBa
¢eHoma. OcobeHHOCTH XUMUYECKUX CBOMCTB (heHona. KauecTBeHHbIe peakiuu Ha (eHon. TOKCHYHOCTE eHoma.
Crioco0b! ostyueHus u npuMmeHerne Genona. GexondopmanpaeruaHas cMoa.
KapOonunpHbIE COeAMHEHUS — ajbACTHIbl M KETOHBL. OJEKTPOHHOE CTPOCHHWE KapOOHWIBHOW TPYIIIHL.
I'omonoruueckue psiipl albJErHI0B M KETOHOB, oOmas (opmyna, u3oMepus M HOMeHKIaTypa. dusmueckue
CBOMCTBa allbJIETHAOB U KETOHOB. XMMHUYECKHE CBOWCTBA AJIBJCTMIOB M KETOHOB: PEaKIMH NPUCOCTHMHEHUS.
Ilpedcmagnenue o mexanusme peaxyuii HyKieoguavHo2o npucoedunernus. OKUCIEHHE albIETHJIOB,
Ka4yeCTBEHHbIE Peaku Ha aibAerusl. CrocoObl MonyyeHus: U IPUMEHEHUE ajibIeruA0B U KETOHOB.
OnHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX KHCIIOT.
Uzomepuss m HoMeHkiaTypa. Dusnyeckue CBOWCTBA OIHOOCHOBHBIX TPENENBbHBIX KapOOHOBBIX KHCIIOT.



Bopnopoanbie cBsI3u MEXIy MOJEKYJIaMU KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius 3TepuuKaIliy, PEakiuyu C y4aCTHEM YriIeBOJOPOAHOro pajrkana. OcOOEHHOCTH CBOWCTB MYpPaBBHHOM
KHCIOTHL. [[OHATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT — CIIOXKHBIX 3QUPaAX, aHeUOpUddx, 2aio2eHaneuopuoadx,
amudax, Humpunax. MHoroo0Opa3ue KapOOHOBBIX KHUCIOT. (OCOOCHHOCTH CBOKMCTB HENPEACHBHBIX U
apOMaTHYECKHX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCJIOT: CTCAPUHOBAs, NMAJIbMUTHHOBAS, OJICUHOBAS, JIUHOAEEAS, JUHONEHOBAS KUCIOTHIL
CriocoObl IOMyYeHHs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.
Cnoxubie 3¢upbl. ['omonornueckuit psia, obmast Qopmyma, u3omepuss U HOMeHKnartypa. Dusuueckue u
XUMUYECKUE CBOMCTBA: THIPOIN3 B KUCJION U IIENOYHOKCPELE.
Kupel. Ctpoenue, (u3MUECKHEe U XHMHUYCCKUE CBONCTBA JKUPOB: THUIPOJIM3 B KUCIION M LICTOYHON CpPEIE.
OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAIIUX OCTATKU HEMPEACIbHBIX JKUPHBIX KACIOT. JKUpHI B mpupoe.
MBITa Kak CONH BBICIIHX KapOOHOBBIX KHCIOT, HX MOIOLICE ACHCTBHE. [IoHAMUE O CUHMEMUYECKUX
morowux cpeocmaax (CMC).
OOmiast xapakTepucThika yriieBomoB. Kmaccuukaiuss — yriieBogoB  (MOHO-, JHM- M IOJHCAaXapupl).
MoHocaxapHsl: TIIOK03a, GPYKTO3a, 2a1akmo3d, pubosa, de3okcupubosa. Gusndeckue cBOMCTBA U HAXOXKJICHHUE
B mpupoge. Dortocuntes. Onmuueckas uszomepus. Konvuamo-yennasa maymomepus Ha npumepe MOEK)Ibl
2noKo3bl, npoekyuu Xeyopca, o- u f-anomepul 21i0ko3bl. XUMUYECKHE CBOMCTBA TITFOKO3bI: PEAKIIMU C YIaCTHEM
CHUPTOBBIX M albJETHJAHOM TPYI, CIUPTOBOE M MOJOUYHOKHCIOe OpoxeHue. IlpuMeHeHwme TITIOKO3bBI, €€
3HAYCHUE B )KU3HEACATCILHOCTH OpTanm3Ma. Jlucaxapuabl: caxapo3a, MajabTo3a | 1akmosd. BoccTaHaBIUBaroOmMue
M HEBOCCTAHABJIMBAIOIIME Aucaxapuipl. [uaponu3 nucaxapuaoB. HaxokieHue B NpUPOJE U NPUMEHCHHE.
[Monmucaxapuapl: Kpaxmayi, TJIMKOTEH © 1eurono3a. CTpoeHHMe MaKpOMOJIEKYJd Kpaxmania, TJIMKOTeHa W
1euItoa03bl. PU3MYECKUEe CBOMCTBA Kpaxmayia W LIEeJUII0N03bl. XHMMHUUYECKUE CBOMCTBA Kpaxmaja: THIpOJIu3,
KauecTBEHHas peaKiusl C HMOAOM. XHUMHYECKHE CBOMCTBA IICJUIIOJIO3BI: THUAPOJIU3, MOJAy4YeHHE 3(PUPOB
1euTroIo36l. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MIENK).
JKcnepuMeHTATbHbIE METOABI H3YUeHHs BelllecTB U UX MpeBpalleHui
PacTtBoprMOCTh pa3IMYHBIX CITUPTOB B BOZE, B3aMMOACHUCTBHE 3TaHOJIA C HATPHUEM, OKHCIIEHHE 3TUIIOBOTO CIIHPTa
B aNbJIerH]] Ha pacKaJIEHHONW MEIHON MPOBOJIIOKE, OKMCIEHNE STUIIOBOIO CIIPTA JUXPOMATOM Kanus (BO3MOXKHO
HCIIONIb30BaHUE BUCOMATEPHAIIOB), KAUECTBEHHBIC PEAKITUU Ha abACTHABI (C TUApOKcHIoM auammuHcepeopa(l)
u ruapokcuaom memu(ll)), peakmus raunepuna ¢ ruapokcuaom Meaw(Il), xuMudeckue CBOICTBA pacTBOpa
YKCYCHOM KHCIIOTHI, B3aWMOJCHCTBHE pacTBOpA TIIIOKO3EI ¢ THApokcuaoM mean(ll), B3anMopeiicTBre Kpaxmana
C HWOJOM, PEIIeHHE JKCIIEPUMEHTANBbHBIX 337ad 1o TemMaMm «Cnuptel U ¢eHomb», «KapOOHOBBIE KHCIOTHI.
CrioxxHabIe 2UPBD).
A3oTcoaepikaniue oprannyecKue coeTMHeHus
AMUHBI — OpraHUYecKre Mpou3BOaHbIe aMMuaka. Kimaccuukanys aMuHOB: anu(aTnyeckne U apoMaTHIECKHE;
MepBUYHBIC, BTOPUYHBIE M TpernyHble. CTpoeHHWe MOJeKyJ, oOmas ¢opMmyna, H30Mepus, HOMEHKIATypa M
(bu3mdeckre CBOMCTBA. XUMHYECKOE CBOMCTBA amn(aTHUeCKAX aMHUHOB: OCHOBHBIC CBOMCTBA, aJIKHIIMPOBAHHE,
B3aMMOJICHCTBHE MTEPBUYHBIX AMHHOB € a30THCTOM KucaoToi. Conr aJKuIaMMOHHSL.
AHWIMH — TIpeICTaBUTENh aMHUHOB apoMarwdeckoro psina. CtpoeHue aHWiIWHA. B3anMHOe BIUSHUE TPYIII
aTOMOB B Mollekyle aHmimHa. OCOOEHHOCTH XWMHUYECKHX CBOWCTB aHMIMHA. KadecTBeHHBIE pEakIMU Ha
aamH. CriocoOBI TTOTydeHNs M IpUMeHeHne anudaTuaeckux aMuHoB. [lomyuenne aHWIMHA U3 HUTPOOEH30I1a.
AwmuHokuciotel. HoMeHkinarypa u m3omepusi. OTIeNbHBIE TPEACTABHTENN (-aMUHOKHCIIOT: TIIHIIWH,
aNaHWH, (YeHUNANAHUH, CEPUH, 2IYMAMUHOBAS KUCIOMA, TU3UH, yucmeun. OnmuyecKds uzomepus AMUHOKUCIOM.
D- u L-amunoxucromuvr. dusndeckne CBOWCTBA aMUHOKHCIOT. XWMHYECKHE CBOMCTBA aMHWHOKHCIOT Kak
aM(OTEpHBIX OPraHWYECKHX COENWHEHWM, peaknus IOJMUKOHACHCAIIMH, OOpa3oBaHWE MENTHIHOW CBS3H.
buonornueckoe 3HaueHne aMUHOKUACIOT. CHHTE3 U THPOJIU3 TIEITHIOB.
Benkn kak mpupomHbie momuMmephl. llepBuuHas, BTOpHYHAs W TPETUYHAS CTPYKTypa OENKOB. XHMHUYECKHE
CBOICTBa OETKOB: THIPOIIN3, IEHATYpaIisl, KAYeCTBEHHBIE peaKIIUU Ha OeNKH.
Honsmue 06 azomcoodepocawux eemepoyuKiudeckux coeounenusx. Ilupumuounosvie u nypurosvie
ocHogaHus. Hyxkneunoguvle kuciomol: cocmag, cmpoeHueu OUuoi02u4ecKdst poib.
JKCnepUMEeHTATbHbIE METOABI H3YUYeHHS BEIIeCTB H UX MPeBpalleHni
PacrBopenne OenkoB B Boje, JeHaTypamus OENKOB IPH HArpeBaHWM, IIBETHHIC PEAKIIMU Ha OCNKH, pelieHue
AKCIIEPUMEHTANIBHEIX 3aj[ad 0 TeMaM «A30TcolepiKallue OpraHUYecKue coeluHeHus» u «PacmozHaBaHue
OPTaHUYECKHUX COSAMHEHUNY.
BricokoMoIeKyIAPHBIE COeTHHEHUS



OCHOBHBIE TOHATHS XUMHM BBICOKOMOJEKYISPHBIX COEIMHEHWI: MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, CTENEHb IMONMMEpPH3aluh, CpeAHss MoyeKyaspHas Macca. OCHOBHBIE METOJIBl  CHHTE3a
BBICOKOMOJICKYJIAPHBIX ~ COCAMHEHHH — TONMMEpW3alus H  MNOJUKOHAeHcauus. [lpedcmasnenue o
cmepeopeyisApHOCMU U HAOMONEKYIAPHOU CIMPYKMype NOIUMEPOS, 3A6UCUMOCb CEOUCME NOAUMEPOS OM UX
MOJIEKYNIAPHO20 U HAOMONEKYNAPHOSO CIMPOEHUS.

[Tomumepubie Mmarepuansl. [lmactMaccsl (HOAMATHIIEH, TOJIUIPONUIICH, TOMMBUHUIXIOPUT, MOIUCTUPOIL,
MOJMMETHIIMETAKPHIIAT, TOJTMKApOOHATHL, MOMUATWIEHTepedTanaT). Y TUIN3anus 1 epepaboTKa MiIacTHKa.
DnmacToMephl: HATYpalbHBIN KaydyK, CHHTETHYECKHE KayayKH (OyTaaneHOBBIH, XJIOPOIPEHOBBIH, N30MPEHOBBII)
U cunuxonwl. Pesuna.

Bonokna: HaTypajbHbIe (XJIONIOK, IIepPCTh, IIENK), HMCKYCCTBEHHbIC (BHCKO3a, aleTaTHOE BOJOKHO),
CHUHTETHYeCKHe (KallpoH U JIaBCaH).

Ilonumepwvr  cneyuanbno2o — HazHayenus — (meghuoH,  Keenap,  INeKMpPONposooswue  NOIUMepbl,
buopasnazaemvie noauMepbl).

IKcnepuMeHTAIbHbIE METOIBI H3yYeHH s BellleCTB M UX NMpeBpaneHunii
O3HakoMJIeHHE C O0pa3laMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcC, Kay4yKOB, PpCIICHHE

AKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «Pacrno3HaBaHuE IJIaCTMACC HBOJIOKOHY,

PacuéTHble 3agaun
Haxoxienue MOJNEeKy/ISpHOM (OPMYIIbI OPraHHMUECKOr0 COSIUHEHHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX
B €r0 COCTaB, HAXOXKJICHNE MOJIEKYIISIPHON (POPMYITBI OPraHUIECKOT'0 COSTMHEHHS 110 Macce (00hEMY) TPOIYKTOB
CropaHHs, IO KOJMYECTBY BemecTBa (Macce, OOBEMY) MPOJYKTOB PEAKIUM /WM HCXOIHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYPHOM (POpPMYJBI OpPraHHYEeCKOIro BEIIECTBA HA OCHOBE €ro XMMHUYECKMX CBOWCTB WIIH
CIOCO0OB MOJIYYEHUs, ONPE/e/ICHUE 10JIM BhIXO/Ia MPOIYKTa PEAKIUU OT TEOPETUYECKH BO3ZMOXKHOTO.

Me:knpeaMeTHbIE CBSI3H

Peanmzamust MeXIpeaMETHBIX CBsSI3e TpH HM3yYEHHH OpraHndeckoi xumMuu B 10 Kitacce oCyIecTBIIseTCS
4yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W TOHSATHH, MPHHATHIX B OTACITHHBIX
TIpeIMETax eCTECTBEHHO-HAYIHOIO ITHKIIA.
OO01Me eCTeCTBEHHO-HAYYHbIC MOHATHS: SABJCHHE, HAyYHBIH (haKT, THIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTE3,
Kiaccudukaiys, Ha0roaeHne, N3MEpPEHIE, YKCIIEPUMEHT, MOJIETh, MOJICTUPOBAHHE.
Odusnka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYNa, SHEPTeTHUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSHHME BEIIECTBa, (PU3UYECKUE BEIMYMHBI, CAMHHIBI U3MEPEHHUsS, CKOPOCTb, SHEPTHS,
macca.
buonorus: kimerka, OpraHu3M, 3KocHcTeMa, Omocdepa, MeTa0oIWM3M, HACICACTBEHHOCTh, aBTOTPO(PHBIA U
rerepoTpodHBIA THIT THTaHUS, OpokeHWe, (OTOCHHTE3, NbIXaHHWe, OENKH, YTIIEBOIBI, >KUPBI, HYKICHHOBBIE
KHCIIOTHI, (DepMEHTEHL.

I'eorpadusi: mone3HpIe HCKOTTaeMBbIe, TOILUTHBO.
TexHomorusi: TMHUIIEBbIE MPOIYKTH, OCHOBBI PAIMOHAIBHOTO INHTAHUS, MOIOIIME CPENCTBA, MaTepHaibl M3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJ1ACC
Teopernueckne 0CHOBbI XUMHUH
AtoM. CocTtaB aTOMHBIX fAfep. XUMHYECKUI 3neMeHT. W3otombl. KopnycKynsapHo- 601HO8OU Oyanusm,
ogoticmeennas npupooa snekmpoua. CTpOeHHE JIEKTPOHHBIX O0OJOYEK AaTOMOB, KBaHTOBBIE YHCIIA.
DHepreTHYecKre YPOBHH U MOAYyPOBHH. ATOMHBIE opOuTamn. Kiaccudukanms XMMHYECKHX 3JeMEeHTOB (S-, p-,
d-, f-smemento).
Pacripenenenue 3IeKTPOHOB 1O ATOMHBIM OPOUTAIISIM, HPUHYUR MUHUMYMA dHepeuu, npunyun llayiu, npasuio
XynOa. DneKTpoHHBIE KOH(UTYpalMd aTOMOB 3JEMEHTOB IEPBOrO—4YeTBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUU, 3JIEKTPOHHBIE KOHPUTYpaIii ~ WOHOB.  [lonamue 00  dHepeuu UOHU3AYUL,
SHepauu Cpoocmea K 371eKmpoHy. DIEKTPOOTPHUIIATEIBHOCTb.
[Tepuonuueckuit 3axkon u Ilepuoagmueckass cucrema xumudeckux siemeHtoB .M. Menneneea. CBs3b
nepuoauyeckoro 3akoHa u Ilepuoguueckoil CHCTEMBl XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOM Teopuei
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
M CIIO)KHBIX BEIISCTB o rpymmaMm u nepuoaam. 3HaueHUe  MEPUOJUYECKOro 3akona JI.U.
Menpeneena.
Xumuyeckas CBS3b. BuIbl XMMHYECKOHM CBS3M: KOBAJICHTHAs, HMOHHAS, METaJUIMYCCKas. MexaHu3MEBI



o0pazoBaHUs KOBaJICHTHOU CBS3U: OOMEHHBIH 1 JTOHOPHO-aKUENTOPHBIA. DHEPrus W JUIMHA CBSI3H.
[lonsipHOCTH, HAIPaBIEHHOCTh M HACHIIIAEMOCTh KOBaJeHTHOW cBs3u. KpatHele cBsizu. Bomopomnas cBs3b.
MexMoieKynspHble B3aUMOIECHCTBHUS.
BaneHTHOCTH M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomuuvix opoumanetl. CBs3b dIEKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTpOEHHEM (Ha MIPUMEpPE COSTUHEHUI 3JIEMEHTOB BTOPOTO IIEPUOJA).
[IpencraBnenue o KOMITJIEKCHBIX coeAnHEHUsAX. COoCTaB KOMIUIEKCHOTO MOHA: KOMIIIEKCO00pa3oBaTelb,
nuranapl. Koopounayuonnoe wuucno. Homenxnamypa KomnieKkCHbix coeouHeHui. 3HadeHue
KOMIUIEKCHBIX  coeauHeHui. [loHATHEeO KOOpAMHAIMOHHON XUMHUH.
BermectBa MoONEKyNIIpHOIO M HEMOJIEKYJIAPHOT'O CTPOEHMs. THUIBl KPUCTAIMYECKUX PEMIETOK (CTPYKTYp) H
CBOICTBA BEIIECTB.
[lousiTie o gucrepcHBIX cucTeMax. VcTWHHBIE pPacTBOPHL. [Ipedcmagnenue 0 KOLIOUOHBIX pACHEOpax.
CriocoObl  BBIpa)KEHHsI KOHIEHTPAlliM pacTBOPOB: MaccoBasi JIONisi BEIIEeCTBA B pacTBOpE, MOJspHas
KOHIIeHTpa1ws. HacelleHHbIe M HeHAChIIEHHBIEPACTBOPHI, pACTBOPUMOCTh. Kprcrammoruaparsl.
Knaccupukanmss ©u HOMEHKIATypa HEOPraHWYECKWX BEIECTB. |pHUBHAIbHBIE Ha3BaHUS  OTACIBHBIX
HpENCTaBUTENEH HEOPraHUYECKUX BEILECTB.
Krnaccudukanmss XUMHUECKHX Peakiii B HEOPTaHUYECKOM M OpraHUYecKOl XMMHWH. 3aKOH COXPaHEHHS MacChl
BEIIECTB;, 3aKOH COXPaHEHHWS W TMPEBpAllleHHs JSHEPTUM MPH XUMHUYECKUX peakiusx. TeruioBble 3(QeKTs
XUMUYECKUX peakuuil. TepMOXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKOH peakiuk, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (HaKTOPOB.
I'oMoreHHbI€ U reTeporeHHsle peakiuu. Katanus u kataauzaTopsl.
OOpatumple W HEOOpaTHMBIC PEAKIMH. XUMHUYECKOe paBHOBecHe. KoHcmamma XumMuueckozo pasHo8ecUsl.
®DaKTOpHI, BIUSAIOMINE HA TIOJOKECHNE XUMUUECKOTO PABHOBECHS: TEMIIEpaTypa, IaBJICHHE W KOHIICHTPAIIHH
BELIECTB, Yyd4acTBYHOIIMX B peakuuu. [Ipuninun Jle HlaTense.



Onekrponutuueckass aucconuanus. CunpHble W chnaOble anekTpoiutThl. CTeneHb aucconuauuu. Hounoe
npoussedenue 600vi. Cpea BOOJHBIX PACTBOPOB: KUCIOTHAS, HEUTpabHast, IienovHas. BogoponHsiii mokasatenb
(pH) pactBopa. 'maponus coneil. Peakuyun noHHOr0 0OMeHa.
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakunu. CreneHb okucieHus. OKUCInTeNb U BocCTaHOBUTENb. [Ipomeccs
OKHCIICHHUSI ¥ BOCCTAHOBIICHHUS. BakHelIne OKMCIUTENH M BOCCTAHOBHUTENW. METoJ dJeKTpOHHOro OajaHca.
OJEeKTpoIN3 pacTBOPOB U PACILIABOB BEILIECTB.

JKcnepuMeHTATbHbBIE METOABI H3YUYeHHS BEeIeCTB H UX NMPeBpalleHui
Pasnoxxenne mnepokcuaa BOAOpPOAAa B MPHUCYTCTBUM KaTalnu3aTopa, MOIENH KPHUCTANIMYECKUX PEIIETOK,
MPOBENICHHE peaKluii HOHHOTO OOMeEHa, OompeelieHHe Cpellbl PAaCTBOPOB C MOMOIIBIO WHIAMKATOPOB, U3YyUCHHE
BIIMSIHUSL PA3TIMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PEAKIINH U TIOJI0KEHHE XUMUYECKOTI'0 paBHOBECHSI.

Heopranuyeckasi XamMusi

ITonoxxenne HemeraiioB B Ilepuomumueckoid cucremMe xumuueckux anemeHTtoB J[.M. MenneneeBa u
0COOCHHOCTH CTPOCHUS UX aToMoB. du3nyeckne CBOWCTBA HEMETAIUIOB. AJUIOTPONHSI HEMETAJUIOB (Ha MpUMepe
KHCIIOpOJa, cepbl, ocdopa u yriiepoaa).
Bomopoa. Ilomydenue, ¢usnyeckue ¥ XHMHYECKHE CBOKMCTBA: pEAKIMU ¢ METAJUIAMU U HEMETaJlJIaMH,
BOCCTaHOBUTEIbHBIE CBOMCTBA. [ 'ulipubl. Tonaususle s1emeHmbyi.
lanorensl. HaxokneHne B TpuUpojae, CHOCOOBI TONy4YeHUs, (QU3MUECKHEe M XHMHUYECKHE CBOWCTBA.
lasiorenoBomopoabl.  BakHeline KUCIOpOACOAEpIKALIME COCAUHCHUS TrayioreHoB. JlabopaTopHble U
IIPOMBIIIIJICHHBIC CII0COOBI MIOJIy4YCHUSA IraJIOrCHOB. HpI/IMeHeHI/Ie TaJIOT€HOB U UX COC}II/IHCHI/II)’I.
Kucnopon, o3on. JlabopaTopHBle ¥ TPOMBIIIIEHHBIE CHOCOOBI TONydeHus Kuciopoxa. Pusmdeckne u
XUMUYECKUE CBOWCTBA M IPUMEHEHHE KUCIopoa 1 030Ha. OKCHJIBI U TIEPOKCH/IBL.
Cepa. Haxoxzaenue B mpupoze, crnocoObl monydeHus, pusndeckue M XuMudeckue cpoiictBa. CepoBomopor,
cynsdunel. Oxcnn cepri(1V), okcun cepri( VI). CepuucTas u cepHast KUCIOTH B X coiid. OCOOCHHOCTH CBOICTB
cepHoil kucnotel. [I[pumeHeHue cepbiv €€ COeTUHEHUH.
Azor. Haxoxnenue B Ipupoe, Croco0bl OMydeHus, GU3NIeCKUe U XUMHUIECKHE CBONCTBA. AMMHAK, HUTPUIBL.
Oxcuppl a3ota. A30THCTas U @30THAS KUCIOTHI U BX coyi. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IpuMeHeHne
a30Ta M €ro COeAMHEHUH. A30THBIC YA0OPCHHUS.

®ochop.  Haxoxaenme B TIpUpOE, CIOCOOBI  TTONTYYCHHSI, (hr3IYecKre 1 XUMHUCCKUE
coticta. ®ochunst u hochun. Oxcuasl hochopa, pochopuas kucnorau e€ comu. Memaghocghopnas u
nupoghocpopuas  kuciomsl,  pocghopucmas u gpocghoprosamucmas kucromsl. IIpumenenue dpocdopa u ero
coequHeHnid. PocopHbIe yIOOpeHMS.

VYriepon, HaxoXaeHHe B Tpupoae. AJutorpomHble Momudukanuu. (DOU3NYEeCKne W XUMHYECKHE CBOWCTBa
MIPOCTHIX BEMIECTB, 00pazoBaHHBIX yriepomoMm. Oxcun yraepona(ll), oxcun yrinepoma(IV), yrompHas Kuciora u
e€ comu. AKTHBHPOBAaHHBIA YTOIIb, adcopbyus. DyuiepeHsl, epagheH, yenepoousie Hanompyoku. llpumeHneHue
MIPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIEPOIOM, U €r0 COSTUHEHHH.

Kpemnwmit. Haxoxmenme B  mpupone, CrmocoObl  MOdydeHus, (pu3NvecKne W XMMHYECKHE CBOMCTBA.
Oxcun kpemuusa(1V), kpeMHHEBasT KUCIIOTa, CHIIMKATHL. IIprMeHeHrne KpeMHUs B ero coenuHeHunit. CTEKIIo, ero
MTONTy4YeHHEe, BU/IBI CTEKJIA.

[lonmoxxenne meramnoB B llepmommdeckoit cucreMe XUMHYECKHX 3i1eMeHTOB. OCOOEHHOCTH CTpPOEHUS
ANIEKTPOHHBIX 000JI0OYEK aTOMOB METAIUIOB. Pacnpocmpanerue XUMUYECKUX INeMEHMOB-MEeMAll08 8 3eMHOU
xope. O0mue pusnveckue CBoHCTBA MeTauioB. [I[puMeHeHne MeTamioB B ObITY 1 TexHUKe. CIUTaBbl METaJIIOB.

DNEKTPOXUMUYECKHIA PAJT HANTPsDKEHUH MeTauioB. O0Iue crioco0bl MOMYYeHAsS METAIJIOB: THIPOMETAJLTypTHs,
MAPOMETAILTYPTHs, dneKkTpoMeTantyprus. [loHsTreo koppo3uu MeramtoB. CrocoOBI 3alUTHI OT KOPPO3UH.
OObmas xapakrepuctrka MerauioB |A-rpymmer [lepromudeckoii cUCTEMBI XUMHUYECKHX 3JeMeHToB. Hatpuii n
Kallui: monydeHue, Pu3ndecKkue 1 XUMHUIECKHue CBOWCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U MX COSAMHEHUH.
OO6mas xapakrepructuka merammioB |IA-rpynmsl [leproanyeckoli cHCTEMBl XUMHUYECKUX IJIEMEHTOB. MarHuii u
KaJIBIUI: TToNTyYeHne, GU3NIeCKue M XMMHUYECKIE CBOWCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB U MX COSNUHEHUH.
JKé€ctkocTh BOMIBI M CITOCOOBI €€ yCTpaHeHHsI.

ANOMUHMIA: TIONydeHue, (U3uUecKre M XHMHYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOr0 BEIIeCTBA W €ro
coeMHEeHNH. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCH/IA aTFOMUHHUS, THAPOKCOKOMILIEKCHI aTFOMUHHSL.
OOmas xapaktepucTuka MerauioB moOouHbix moxarpymm (b-rpynm) [lepromudeckoll CHCTEMBI XUMHUYECKUX
3JIEMEHTOB.

dusznyeckue M XUMHYECKHE CBOWCTBA XpoMa U ero coeAuHeHul. OKCHUIbl U THAPOKCHBI xpoma(ll),
xpoma(Ill)  wu  xpoma(VI). Xpomarbl ¥  AMXpOMAThl, X OKHCIHUTENbHBIE cBoWcTBa. [lonmydenue u



IIPUMEHEHHUE XPOMA.
dusnveckne U XMMHYECKHE CBOMCTBA MapraHiia W ero coequHeHwil. Baxuelnme coemunenus mapranna(ll),
mapranua(IV), mapranna(VI) u mapranna(VII). [lepmanranat kanusi, ero OKUCIUTEIbHBIE CBOWCTBA.
dusnueckne 1 XUMUYECKHE CBOWMCTBA XkKeJle3a M ero coeinHeHnd. Okcunapl, ruapokcuasl u conu xenesa(ll) u
xene3a(lll). ITomydenne m mpHUMEHEHHE >Kele3a U €ro CIUIaBOB.
@u3NYecKue U XUMHUYECKHE CBOMCTBA Meau W €€ coenuHeHui. IlonydyeHue n MpuMEHEHUE MEIU U €€
COCIMHEHUN.
Hunk: momydenue, pusnyeckue U XMMHYSCKUE CBOHCTBA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHA LIMHKA,
TUAPOKCOKOMIUIEKCHI IMHKA. II[pruMeHeHre UHKA U €r0 COeIMHEHNM.

JKcnepuMeHTATbHbIE METOABI H3YYeHHS BelllecTB M UX MpeBpalleHni
Uzyuenne o0pas3moB HeMeTalioB, TopeHHe cepbl, (ocdopa, xKenesa, MarHds B KHCIOPOJAE, W3yUCHHE
KOJUIEKIUMN «MeTajuibl M CIUIaBb», B3aUMOJEHCTBHE ILENOYHBIX U INEIOYHO3EMEJBHBIX METALNIOB C BOJOU
(BOBMOXXHO HCMONB30BAHKME BHJIEOMATEpUaJIOB), B3aUMOIECWCTBHE ITMHKA M JKelle3a C pacTBOPAMM KHCIOT H
eJI0Yel, Ka4eCTBEHHbIE PEAKUUM Ha HEOPraHWYECKWE AHUOHBI, KaTHOH BOJOPOJAa M KAaTHOHBI METaJUIOB,
B3aMMOJICHCTBHE THAPOKCUIOB QIIOMMHMS M ILMHKAa C pPAcTBOpaMM KHCIOT M LIEIOYel, peuieHue
SKCTIIEPUMEHTANBHBIX 3aad 1o TemaMm «[amoreHs», «Cepa u e€ coemuHeHus», «A30T W Qocop m ux
COCIMHEHU», «MeTailyibl IIaBHBIX MOArPYILILY,

«Metamisl TOOOYHBIX TTOATPYIII.
XumMus v ;KM3Hb

Ponp xumMum B obOecrieyeHuun YCTOI>'ILIPIBOFO pa3BUTHA 4YCIOBCYCCTBA. ITonsiTe o HAay4YHBIX METOJax
MMO3HAaHUA W METOAOJIOTMM HAYYHOI'0 HMCCIICOOBAaHMA. HaqubIe IIPUHIUIIBI OpraHu3alu XUMHYCCKOI'o
pou3BOACTBA. [IpOMBIIUICHHBIE CHOCOOBI TOMYYCHHS BaXXHEHIMMX BEIIECTB (HA TMpUMEpe IPOU3BOACTBA
aMMHaKa, CEpHOM KHCIOTHI, MeTaHoja). [IpoMBITIUIEHHBIE CIOCOOBI IONMYYEHHS METaUIOB W CIUIABOB.
XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeW Cpefpl W ero MOCHencTBus. lIpobnema nepepabomku omxo008 u
nobouHbIX npodykmog. Poib XHMUM B oOecliedueHWH JHepreTHmyeckoi Oe3omacHocTu. [lpumyunvt «3eaéHotl
XUMUU».
XuMUs 1 3T0pOBhE yenoBeKa. JlekapcTBeHHbIe cpencTBa. [IpaBmiia HCmonp30BaHMs JIEKAPCTBEHHBIX MPEMapaToB.
Ponb xumuu B pa3BUTHH MEAUIIMHEL.
XWUMHUSL THIO: OCHOBHBIE KOMITOHEHTHI, TMHUINEBbIe J00aBkH. Pombp XuMuu B 0OeCriedeHUH MUIIEBOM
0e301acHOCTH.
Kocmernueckue n mapdromepHbie cpenctBa. beiroBas xumust. [IpaBuna 6e30macHOro UCIONH30BAHMS IPETIAPATOB
OBITOBOI XUMHWH B ITOBCEHEBHOM KH3HM.

XWUMHUS B CTPOUTEIHCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (IIEeMEHT, OeTOH). XUMHUS B CEITbCKOM

xo3siicTBe. OpraHudecKne U MUHEpaIbHbIE YA0OpEeHHS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEepHaNbl, KpAacKh, CTEKIO, KepaMHKa.

Mamepuanvt ons snekmponuxu. Hanomexnonozuu.

Pacuérnblie 3a1a4n
Pacuérer: macchl BemecTBa wim 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OTHOTO
13 y4acTBYIOUINX B PEAKIH BEIIECTB, MACCH (00bEMA, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIH OTHO
W3 BEIIECTB MMEET MpUMecH, Macchl (00béMa, KOMMYEeCTBAa  BEIIECTBA)  MPOAYKTAa  PEaKIHH, eCIU
OTHO W3 BEIIECTB JaHO B BHUJIE PAcTBOpa C ONpPENEIEHHOM MAacCOBOM J0Jedl pacTBOPEHHOrO BEIIECTBA,
MaccoBOM JOMTM W MOJSPHOW KOHIIGHTpAIlMH BEIIECTBAa B PACTBOpPE, JMONHM BBHIXOJAa MPOAYKTa PEAKIUU OT
TEOPETHUYECKU BO3MOXKHOTO.

Me:xnpeaMeTHbie CBS3U
Peanuzanust MeXnpeOMeTHBIX CBsi3ed NpH H3ydeHHMHM oOmed u HeopraHumveckod xumum B 11 kiacce
OCYIIECTBIIIETCS] Yepe3 MCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHSATHH, TaK ¥ TIOHATHH, MPHUHATHIX B OTACIBHBIX MPEIMETaX eCTECTBEHHO- HAYYHOTO IIUKIIA.

OOIMe eCTeCTBEHHO-HAYYHBIC IOHSATHS: SBJICHHE, HAYJYHBIH (akT, TMIIOTE3a, TEOPHS, 3aKOH, aHAJM3, CHHTE3,
KiIaccu(UKaIysl, IePHOIUIHOCTD, HAOIIOICHUE, U3MEPEHHE, IKCITIEPUMEHT, MOJIENb, MOJICTHPOBAHHE.

dusuKa: MaTepus, MUKPOMHUD, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOMBI, PaIHMOaKTUBHOCTD,
MOJIEKYJIa, SHEPTeTHUECKHH yPOBEHbB, BEIECTBO, TEI0, 00HEM, arperaTHoe COCTOSIHHME BEICCTBA, HMICANBHBIN Tas3,
(u3nvecKre BeNIMHBI, SANHUIIBI U3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, oOpraHumsM, JKOCHUCTeMa, Ouocdepa, MeTabOIU3M, MaKpPO- U MHKPOIJIEMEHTHI, OCIKH,
KUPBI, YIJEBOABI, HYKJICHHOBBIE KHCIOTHI, ()EPMEHTBHI, TOPMOHBI, KPYrOBOPOT BEIIECTB M IOTOK DHEPTHH B
SKOCHCTEMAX.

T'eorpadus: MuHEpPasIbI, TOPHBIE TTOPO/IBI, ONE3HBIE HCKOMIAEMBbIE, TOILTHBO, PECYPCHI.

TGXHOHOFHSI: XUMHNYECCKasd HpOMI)IHIJ'ICHHOCTI), MeTaJIJIprI/IH, CTpOI/ITCJ'II)HI)IC MaTCpI/IaJ'II)I, CeﬂbCKOXO3ﬂﬁCTBeHHOC
HpOI/I3BOI[CTBO, IIUIeBas HpOMBIIHJ'IeHHOCTB, (i)apMaIleBTI/I‘IeCKaSI HpOMBIIHJ'IeHHOCTI), HpOI/I3BOJ1CTBO KOCMETHUYCCKUX
HpenapaTOB, HpOI/I3BOI[CTBO KOHCprKHI/IOHHbIX MaTepI/IaJIOB, 3.HeKTpOHHa$I HpOMLIHIJ'IeHHOCTB, HAHOTCXHOJIOI'UHU.

3. Temaruueckoe IJIAHUPOBAHUE

No HaumeHoBaHue pa3jeia M TeM
n/m

yue
B

10 KJIACC
Tema 1. IloBropenue u yrinyOneHue 3HaHUM

Tema 2. OCHOBHBIE TOHATUS OPTaHUYECKON XUMUHU

Tema 3. YruneBonopo bl

Tema 4. Kucnoposacoaepskaiire opraHi4ecKue COeqMHEHNS

Tema 5. A30T- 1 cepocoiepKalme COSTUHECHUS

Tema 6. bruonornueckn akTUBHEBIE BENIECTBA

N[OOI WIN|F-

Tema 7. BRICOKOMOJIEKYJISIPHBIE COEAMHEHMS

11 KJIACC
Tema 1. Hemertaminl

Tema 2. OO1e cBOIiCTBA METAJUIOB

Tema 3. Metasibl IJ1aBHBIX TTOATPYIIIT

Tema 4. Metauibl MOOOYHBIX TIOATPYIIIT

Tema 5. CTpoeHue BelecTBa

Tema 6. TeopeTrueckoe ONMMCAHNE XUMUYECKUX PEAKIINA

Tema 7. XuMudeckas TEXHOJIOTHS

Tema 8. XuMusI B IOBCEAHEBHOM )KU3HU

OO IN|OOIBAIWIN -

Tema 9. Xumus Ha cyx0e oOmiecTBa

=
o

Tema 10. XuMusi B COBpEMEHHOM HayKe

16
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