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Pabouass mnporpamMma pa3paboTaHa C y4yeToM MOJYJ/sg «YpouHas
NesiTesTbHOCTh», orrMcaHHoro B Paboueii iporpamme Bocriutanus MAOY COLI Ne
27, v ipefriosiaraeT ciaeAyolee:

— MaKCHMa/IbHOE  WCII0JIb30BaHWE  BOCTIMTATE/IbHBIX  BO3MOKHOCTEM
cofiepKaHUsI yueOHbIX TIpegMeTOB [yl (OpMUPOBaHUS Y  OOydaroImxcs
POCCHMCKUX TPAJAUI[MOHHBIX [JYXOBHO-HPAaBCTBEHHbIX U  COIMOKYJ/IbTYPHBIX
[[eHHOCTel, POCCUMCKOTO HMCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
MPOCBellleHNs]; TOAOOp COOTBETCTBYIOLETO COJiepXKaHHsl YPOKOB, 3aJjaHUi,
BCTIOMOTaTe/IbHbIX MaTePHUA/IOB, MPOOJIEMHBIX CUTYAIUi /1S 00CYK/1€HUIA;
- BK/IIOUEHME yUuuTe/NsIMH B paboure MporpaMMbl MO y4eOHBIM TIpeZiMeTam,
KypcaM, MOJYJ/sSIM 1[eJIeBbIX OPHUEHTHPOB pPe3y/IbTaTOB BOCIMTAHUS, UX YYET B
OTIpe/Ie/IEHUH BOCTIMTATE/IbHBIX 3a/lau YPOKOB, 3aHSTHH;
— BK/IIOUEHWE YUWTEeIsIMA B pabourie MpOrpaMMbl  yueOHBIX IIPEJMETOB,
KypCOB, MOJYy/Jel TeMaTHKd B COOTBETCTBMM C KaJIeHJApPHbIM IUIAHOM
BOCITUTaTeIbHOU PabOoThI;
- BbIOOD METO/[0B, METOZMK, TEXHOJIOTWMH, OKAa3bIBAIOIIUX BOCIUTATETbHOE
BO3/IefiCTBHE Ha JINYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM U/IEaJIOM, I1eJTbI0 U
3a/lauaMd  BOCIIATAHMS, IIeJIeBbIMA OpPHUEHTHPAaMM Ppe3y/bTaTOB BOCIHUTAHUS;
peann3alyio MPUOPUTETa BOCIIUTAHUS B YueOHOH /1eSTeTbHOCTH;
— TIpUBJ/ieUeHHe BHUMaHUs OOydarommMxcsi K  LIEHHOCTHOMY — acCITeKTy
M3yuaeMbIX Ha YpOKax TMpeAMEeTOB, SIBJIleHUHA W COOBITWUH, WHUI[UMPOBAHUE
00CY)X/IeHUH, BBbICKA3bIBAHUM CBOEr0 MHEHHS, BbLIDAOOTKH CBOEro JTMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JIULAM;
- MIpYMEeHeHHe MHTePAaKTUBHBIX (popM yueOHOM pabOThl - MHTE/IIEKTYalbHbIX,
CTUMYJIMPYIOIIMX TO3HABATe/IbHYI0 MOTMBALIMIO, MTPOBBIX METOMMK, AUCKYCCHH,
JAIOIUX BO3MOXXHOCTh TPUOOPECTH OMBIT BeIEHUS] KOHCTPYKTUBHOTO [UAJIOra;
TPYIIIOBOI pabOThI, KOTOPasi YUUT CTPOMTh OTHOIIIEHHUS 1 1efiCTBOBATh B KOMAaH/IE,
CMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIILIJIEHHST;
— noOyxaeHre 00yuaroluxcsi CoO/0JaTh HOPMBI TIOBeIeHHs, TIpaBH/Ia
00IIIeHUs] CO CBePCTHUKAMU U MeJarOrnyeCKUMU PaOOTHUKaMH, COOTBETCTBYHOIIIVE
yKnagy o0ieoOpa3oBaTeslbHOM OpraHW3alid, YCTAaHOBJEHHWE U  TOAJEPKKY
nobposkenarenbHOM aTMOCdeph;
— OpraHu3al[Mil0 HACTaBHUUECTBA MOTHMBHUPOBAHHBIX M  3PYyAHPOBAHHBIX
00yyaroIUxcst HaJl HeyCreBarolMMU OTHOK/IAaCCHUKAMHU, B TOM YHCJ/Ie C 0COObIMU
oOpa3oBaTe/lbHBIMA  [TOTPEOHOCTSMM, Jaroliero oOydJarol[uMCs  COI[A/TbHO
3HAUMMBIH OTBIT COTPY/JHUUECTBA ¥ B3aMMHOM MTOMOIIIY;
— WHULIMUPOBaHWE U  TIOJJEP)KKY  WCCIe[0BaTe/NbCKONW  AeATeIbHOCTH
00yyJaroIMxcsl, TVIaHUPOBaHWe U BBIITO/THEHUE WH/IVBUY a/TbHBIX U
TPYIIIOBBIX TPOEKTOB BOCIIMUTATETbHOW HAIPaB/IeHHOCTH.

[Tpy TIaHUPOBAHUM COZIEPXKAHUSI YPOKA YUHUTE/b YUUTHIBAET (heiepabHbIi
KaJleH/IapHBIN TIaH BOCIUTATe/TbHOW PadOTHI.



COJAEPXAHME YYEBHOI'O ITPEJIMETA
10 KJTIACC

OPTAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHU4eCKOU XUMHH.

[lpegmer W 3HaueHHWe OpraHUYeCKOW XUMWM, TIpe[CTaB/eHWe O MHOroobpasuu
OpraHUuYeCcKUX COeJUHeHUN.

ONeKTpOHHOe CTPOeHHe aToMa Yraepoja: OCHOBHOe W BO30YXKJEHHOE COCTOSTHMUS.
BaseHTHBIe BO3MOXXHOCTH aToMa yrjepofa. XuMuyeckasl CBsi3b B OpraHUUeCKUX COeUHEeHUSIX.
Tunbl rubpugM3alii aTOMHBIX opOuTasieil yriepoga. MexaHu3Mbl 00pa30BaHUsI KOBaJIeHTHOU
cBsi3u (0OMEHHBIN U JOHOPHO-aKLeNTOPHBLIN). THITbI TTepeKpbIBaHUSI aTOMHBIX OpOWTasnel, o- u
n-cesi3u. OfMHapHas, [ABOWHasi W TpoMHas CBs3b. CrocoObl pa3pbiBa CBsizell B MOJIeKy/iax
opraHnueckux BeilectB. [loHsTHE 0 cBOOOJHOM pajiuKase, HyK/ieoduse u 3neKTpoduie.

Teopusi cTpoeHUsi oOpraHuyeckux coeivHeHudi A.M. bByTnepoBa U coBpeMeHHbIe
Tpe/iCTaB/IeHUs: O CTPYKTYpe MoJieKysl. 3HaueHHe TeOpUU CTPOEHHsI OPraHuyeCKUX COeMHeHUH.
MornekynsipHble U CTPYKTypHble ¢opMy/bl. CTPYKTypHble (OpPMYy/bl pa3/idyHbIX BUJOB:
pa3BépHyTasl, COKpallféHHas, CKejeTHas. lV3omepus. Buaesl u30Mepum: CTPYKTypHasd,
TIPOCTPAHCTBEHHAsl. J/eKTPOHHble 3¢¢deKTbl B MoOJieKyjJaX OpraHUuUecKUX COoeAUHeHUH
(MHIYKTUBHBIA U Me30MepHbIH 3 eKThl).

[lpencraBneHne 0  KaacCUUKALMM  OpraHuMYeckux  BeljecTB. [loHsiTie 0O
¢byHkumMoHaneHOM — rpymme.  ['omonorus.  ['omonoruueckue — psisbl.  CucreMaTuueckast
HOMeHK/aTtypa opraHuyeckux coeguHeHuii (IUPAC) u TpuBUasbHble Ha3BaHUSl OTZeE/IbHBIX
rpeficTaBUTeNen.

OcobeHHoctd ¥ KinaccM(UKalysi  OpraHMYecKWx  peakiuil.  OKUC/INATE/BHO-
BOCCTaHOBUTE/IbHbIE PeaKLJUM B OPraHu4eCcKOrd XUMUU.

OKcIiepuMeHTa/lbHble MeTO/Ibl U3yueHus BellleCTB U WX MpeBpallleHri: 03HaKOMJIeHHe C
oOpasijaMy OpraHM4ecKuX BelleCTB U MaTepvajlaMH Ha UX OCHOBE, OTBITHI 10 TIPEBpAILeHUI0
OpraHWYeCKWX BeIeCTB TpPU HarpeBaHuu (TJlaBieHWe, OOyI/IMBaHWEe W TOpEHHe),
KOHCTPYMPOBaHue MoJesield MOJIeKy/l OpraHu4eCKUX BelecTB.

YrieBogopo/nl.

Askanbl. ['oMoIorYecKuil psifi alkaHOB, 00IIiast (opMysia, HOMEHK/IaTypa U W30MepUsl.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP -TMOpUAW3ALs aTOMHBIX
opbuTareii yrieposa, 0-cBsi3b. du3nueckre CBONCTBA aTKaHOB.

XrMHryecKue CBOWMCTBA alKaHOB: peaklU 3aMelljeHus, U30MepHr3alivu, 1eruprupoBaHus,
LMK/IM3alMy, [HWpOJM3a, KpeKuHra, ropeHus. [lpencraBneHMe o0 MexaHU3Me peakLUi
PaZIMKaJbHOIO 3aMelLleHuUs.

Haxoxnenue B mpupoge. CriocoObI 1osTyyeHus: ¥ MPUMeHeHre aKaHOB.

luknoankanel. Ob1ias hopmyrna, HOMeHK/aTypa U u3oMepusi. OcCOOeHHOCTH CTPOeHHs U
XUMAYECKMX CBOWMCTB MasibIX (LMKJ/IOMpONaH, LMK/I00yTaH) UM OOBIUHBIX (LIMK/IOTIEeHTaH,
L[UKJIOTeKCaH) [UK/I0a/KaHOB. CriocoObI 1o/TyueHUst ¥ IPUMEeHeHHe 1TUK/I0a/TKaHOB.

Ankenbl. ['oMosioruueckuii psifi alkeHoB, o011ast hopmysa, HOMeHK/aTypa. DeKTPOHHOe
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ a/lKeHOB, Sp>-rMOpHM3al[is aTOMHBIX OpOuTase
yrjaepopa, o- U n-cBsi3u. CTPYKTypHas U reomeTrpuyeckas (Ljuc-TpaHc-) usomepusi. drsnueckue
CBOMCTBA ajKeHOB. XWMHWYECKHWe CBOMCTBA: pPeakLUWW TIPUCOEJVHEHUs, 3aMelleHUs B O-
M0JIO)KeHHe TpU JBOWHOM CBSA3M, MOJMMepU3aliuM M OKucieHus. [lpaBuno MapKOBHHKOBa.
KauecTBeHHBIE peakI[u¥ Ha IBOMHYO CBsi3b. CTI0COOBI TIO/TyUeHUsT U IPUMeHEeHHe allKeHOB.

Ankaguenbl.  Krnaccudukauyss — ankagueHOB — (CONPSDKEHHblE,  U30J/IMPDOBaHHbIE,
KyMy/iHpoBaHHpIe). OCOOEHHOCTU  3/IEKTPOHHOTO CTPOEHMST W XUMHUECKHUX CBOWCTB



COTIPSDKEHHBIX AeHoB, 1,2- U 1,4-ipucoeguHenue. [lonvMMepur3aiusi COMPSHKEHHBIX [IUEHOB.
CriocoObI To/TyueHHst ¥ IPUMEHEHHe alKa/IueHOB.

Ankunbl. ['oMonoruueckuii psifi aKWHOB, 00111asi popMysia, HOMeHK/IaTypa U U30Mepusi.
ONeKTpOHHOe U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKMHOB, SP-TMOPUIU3aIs aTOMHBIX
opbutaneii yriepoma. Pusnueckre CBONCTBA aJlKWHOB. XHWMHUECKHWe CBONCTBA: peakI[uu
TpUCOeUHEeHUs], AUMepr3allid U TpUMepHr3aliui, oKucjaeHus. KucioTHble CBONCTBa alKWHOB,
MMeIUX KOHLIEeBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakMM Ha TPOMHYIO CBsi3b. CriocoOBI
ToJy4YeHusl ¥ IpUMeHeH e aIKUHOB.

ApomMartuueckue yrieBofopoAbl (apeHbl). I'OMoOJiIOTHYeCKWM psii apeHoB, o001ast
(opMmysia, HOMEHK/IaTypa U U30MepUsi. DJIeKTPOHHOE Y MPOCTPaHCTBEHHOE CTPOeHHe MOJIEKYJIbI
OeH3osa. du3nUecKre CBOMCTBA apeHOB. XUMHMUeCKHe CBOWMCTBa 0eH30/la U ero TOMOJIOTOB:
peakiMi 3aMmeljeHHsi B O€H30/bHOM KOJbIle U YIJIeBOJOPOJHOM pajuKasie, peakLuH
TIPUCOeJUHEHHs], OKHC/IeHWe ToMoJioroB OeH3oma. IlpescraBieHue 00 OpHEHTHDYOIEM
JNeUCTBUU 3aMecTUTe/leli B 0OeH30/bHOM KOJIbIIe Ha TpPUMepe ajKWIbHBIX paZiuKasioB,
KapOOKCH/IbHOW, TUAPOKCUILHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB ranoreHoB. Oco6eHHOCTU
XUMUUYECKMX CBOMCTB cTHpoJia. [Tommmepusariust ctuposa. CriocoObl TIoyueHUs: ¥ TpUMeHeHe
apoMaTUYeCKUX YTJIeBO[OPO/IOB.

[Mpupopnsbiit Ta3. IlonyTHble HedTsHbIe ra3bl. HedTh U eé mpoucxoxkgeHue. KameHHbIN
yrojiib U TIPOAYKTHI ero mepepabotku. CriocoObl mepepaboTKy HedhTH: MeperoHKa, KPeKWHT
(TepMUYECKH, KaTaJTUTUUECKUH), pU(OpMUHT, TTUposn3. [IpoayKThl repepaboTku HehTH, UX
TIpYMeHeHUe B TIPOMBIILIJIEHHOCTH U B OBITY.

I'eHeTHuecKasi CBSI3b MeXXAY Pa3IMUHBIMU K/laCCaMU YTJIeBOJOPO/IOB.

O/eKTPOHHOe CTPOeHHWe TajloreHIPOM3BOAHBIX YTJeBOJAOPOZAOB. Peakiy 3ameliieHUs
rajioreHa Ha THAPOKCOTPYIINy, HUTPOTPYIIY, LIMAHOTPYIITy, aMHUHOTpyriy. [leiicTBue Ha
rajlIorTeHNPOM3BOIHbIE BOAZHOTO W CIIMUPTOBOTO  pacTBopa Iénoud. B3aumogeiicTBue
JurajioreHa/KaHOB C MarHheM WM LMHKOM. [IoHsATHe O MeTa/lJIoOpraHu4ecKUX COeJUHEeHUSIX.
Vcrnonb3oBaHue TajOTeHNPOU3BOJHBIX YTIeBOZOPOAOB B OBITY, TeXHWKe W TIPU CHHTe3e
OpraHUueCcKHX BeIlecTB.

OKcriepuMeHTa/lbHbIe MeTO/Ibl W3yueHWsl BeleCTB W WX I[IpeBpallleHuil: H3yueHHe
(u3MuecKUx  CBOMCTB  YI/IeBOAOPOJOB  (PacTBOPUMOCTh),  KauyeCTBEHHBIX  peaKlui
yT7IeBOAOPOZOB pa3UUHbIX KiaccoB (obecijBeurBaHWe OPOMHOWM WM MOJHOW BOJIbI, pacTBOpA
TepMaHraHaTa Kajusi, B3auMMOJENCTBHe aljeTWieHa C aMMHAuHbIM DPAacTBOPOM OKCHja
cepebpa(l)), kauecTBeHHOe OOHapy)KeHWe YTiepoZia U BOJOpPOJa B OpPraHMUeCKHX BellecTBax,
ToJiyueHre 3TWIeHa U U3yueHHe ero CBOMCTB, O3HaKOM/ieHHe C KosuieKuusmu «HedTb» u
«¥Yromb», ¢ oOpasljaMM TIIaCTMAacC, KaydyKOB W De3WHbI, MO/Ie/IMPOBaHUe MOJIEKYJT
yT71eBOZ0PO/IOB U rajioreHIPOU3BOJHbBIX YTIeBOAOPO/IOB.

Kuciopoacoaepikaiue opraHudecKue coeJUHEeHUs.

[IpenenbHble OfHOATOMHBIE CUPTHL. CTpoeHHe MoJieKyan (Ha TMpuUMepe MeTaHOMIa U
sTaHosa). ['omonoruueckuit psiz, obirast popmMysia, n3oMepust, HOMEHK/IaTypa M KIacCU(PUKaLIUS.
dusnyeckre CBOWCTBA TMpeZe/IbHBIX OFHOATOMHBIX CIUPTOB. BomOpOHBIE CBS3U MEXAY
MOJIeKy/JlaMi  CIMPTOB. XWMWUYEeCKHe CBOWCTBA: peakIMd 3aMelleHus, Jerujparaijiu,
OKHCJIeHHs], B3aUMO/IeHCTBUE C OPraHUUeCKUMHU 1 HeopraHuueCKUMHU Kuciotamu. KauecTBeHHast
peakilisi Ha O/IHOATOMHbIe CITUPTHI. J[efiCTBMe 3TaHOMAa W MeTaHOJa Ha OpraHW3M YesoBeKa.
Crioco06bl TI0/TyueHust ¥ IPUMeHeHHe OZJHOATOMHBIX CITUPTOB.

ITpocThie 3¢dupbl, HOMeHK/IaTypa 1 u3oMepust. Oco0eHHOCTH (DU3UUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaTomMHble CITUPTHI — 3THIEHTJIMKOIb W TAWLepUH. Du3nueckre ¥ XUMHUECKHe
CBOMCTBA: peaki[i{ 3aMellleHus], B3aUMOJENCTBUe C OpraHWYeCKUMM W HeopraHWYecKUMH
KHUC/IOTaMH, KaueCTBeHHasi Peaklldsi Ha MHOTOaTOMHbIe CITUPTHL. [Ipe/cTaB/ieHre 0 MeXaHU3Me



peakiuii HyK/1eopuIbHOTro 3aMeltieHusi. [leficTBie Ha opraHusM 4esioBeka. CriocoObl ToTyueHust
Y NIPUMEHeHe MHOT0aTOMHBIX CITUPTOB.

®eHos. CTpoeHre MOJIEeKY/Ibl, B3aUMHOe BIUSIHUE THAPOKCOTPYIIILI U OeH30/IbHOTO spa.
dusnyeckue cpoiictBa (eHoma. OcobOeHHOCTH XMMHUECKMX CBOWCTB (eHosa. KauecTBeHHBbI®
peakiui Ha ¢eHon. TokcuuHocTh (eHona. Criocobbl MonyueHWs W TIpUMeHeHue (eHoa.
®eHondopManbaeruHas cMoa.

KapboHunbHble COeAVHEHUS] — aJbJeruAibl U KeTOHbl. OJIeKTPOHHOe CTpOeHHe
KapOOHW/IbHOM Tpymmbl. ['oMosioruueckrie psiibl anbAeruoB U KeTOHOB, obmjasi (opmyiia,
v3oMepuss U HOMeHK/aTypa. dusmyeckue CBOWCTBA aabJeryMZOoB U KETOHOB. XHMHYECKue
CBOMCTBA a/bJerh/0OB M KeTOHOB: peakuuy mpucoeuHeHus. OKHC/IeHVe anbleruzios,
KaueCTBeHHbIE peakMM Ha anbjeryfibl. CriocoObl MoyueHusi U NpUMeHeHHe asbJerujioB U
KEeTOHOB.

OZIHOOCHOBHBIe TIpejiesibHble KapOOHOBbIe KUCIOTBL. OCOOEHHOCTH CTPOEHUSI MOJIEKYIT
KapOOHOBBIX KuCIOT. V3omepusi ¥ HoOMeHKiaTypa. du3nyeckde CBOWCTBA OJHOOCHOBHBIX
nipe/ie/TbHBIX KapOOHOBBIX KHC/IOT. BOOpOJHBIE CBSI3M MeXAy MOJIeKyJaMu KapOOHOBBIX
KUCIOT. XUMHYeCKde CBOWCTBA: KUC/IOTHble CBOMCTBA, peakiusi 3TepuUKaliy, peakiuu C
ydacTheM YTJIeBOJOPOAHOro pajavKaaa. Oco6eHHOCTH CBOMCTB MypaBbUHOW KUC/IOTHI. [ToHsITHE
0 TPOU3BOJHBIX KAPOOHOBBIX KUC/IOT — CIIOXKHBIX 3(prpax. MHoroobpasre KapOOHOBBIX KUCJIOT.
OcobeHHOCTH CBOWMCTB HeTIpefie/TbHbIX U apOMaTUUeCKUX KapOOHOBBIX KUC/IOT, AUKapOOHOBBIX
KUC/IOT, THUAPOKCUKApOOHOBBIX KHCIOT. IIpeAcTaBuTesii BBICIIMX KapOOHOBBIX KHC/IOT:
CTeapyHOBasi, TMaJbMUTHUHOBAs, OJIEWHOBAsl, /JHHO/IEBAS, JIHHO/IEHOBAS KWCIOThL. CriocoObI
TMOJTyueHHsI ¥ IPUMeHeHHe KapOOHOBBIX KHUCIIOT.

Cnox#able 3¢upbl. ['oMonoruueckuit psi, obmas dbopmysa, ©30Mepust U HOMeHK/IaTypa.
dusnyeckre U XMMUUeCKHe CBOMCTBA: TMAPOJIN3 B KUC/ION U 111eJIOUHOM Ccpefie.

JKupbl. CtpoeHue, dhu3uueckre U XUMHAUYECKUe CBOMCTBA JKUPOB: TMAPOIU3 B KUCIOU U
11esouHo cpesie. OcCOOEHHOCTH CBOMCTB >KUPOB, COZIEPIKAILUX OCTAaTKU Herpee/TbHbIX XKUPHBIX
KUCJI0T. JKUpeI B Ipupoje.

MBbI/Ta KaK CO/M BBICITUX KapGOHOBBIX KUC/IOT, UX MOIOIL|ee flefiCTBHe.

OO1ast  xapakTepucTHKa yrieBojoB. Kiaccudukamuys yrieBogoB (MOHO-, Au- U
nosmMcaxapuzibl). MoHocaxapuzbl: TJIFOKO3a, (pyKTO3a, rasakrto3a, pubo3a, Je30kcupudo3a.
dusnyeckre CBOWCTBA U HaxoxjeHue B rpupoge. PoTocuHTe3. XUMHUUeCKHe CBOWCTBA
[JIFOKO3bl: peakuu C y4yaCTHeM CIHUPTOBbIX W ajbAeruHOM TpyIi, COUPTOBOE U
MOJIOUHOKUC/IOe OpoykeHue. [IpuMeHeHMWe TJIIOKO3bI, €€ 3HaueHWe B >KU3HEesATeJbHOCTH
opraHusMma. /[lucaxapujpl: caxapo3a, MajabTO3a M JakKTo3a. BoccraHaBiauBarolje U
HeBOCCTaHaB/MBawlle aucaxapujbl. ['maponus aucaxapuoB. HaxokgeHue B Tipupoze U
npuMeHeHre. [lonvcaxapuzpl: Kpaxmas, [VIMKOreH M Le/nto/io3a. CTpoeHHMe MaKpOMOJIEKYJT
Kpaxmasna, TJIMKOTeHa U Le/ultoyio3bl. dusnueckre CBOWMCTBA Kpaxmana U LeJUIF0JIO3bI.
XuMUyeckre CBOMCTBA Kpaxmasa: MApOJM3, KaueCTBeHHas peaklUs C UOAOM. XHWMHYecKue
CBOWCTBA 1[€JI/TFOJIO3bI: THAPOJIU3, TIOy4YeHre 3(UPOB 11e/UTt0/103bl. [ToHATHEe 00 MCKYCCTBEHHBIX
BOJIOKHAaXx (BUCKO3a, al[eTaTHbIN LIE/K).

OKcIiepuMeHTa/bHble MeTO/Ibl M3yUeHHUsl BeleCTB W UX MpeBpallleHuid: PaCTBOPUMOCTh
pa3/IMUHbIX COUPTOB B BOZE, B3aMMOJEWCTBHE 3TaHOMA C HAaTpUEM, OKHUC/IeHHWe STHU/I0BOTO
CrupTa B ajbJeruji Ha pacKaJéHHONW MeJHOW TPOBOJIOKe, OKWC/IeHWe STUIOBOr0 CIMpTa
JMXpOMAaToM Kayus (BO3MOKHO MCITI0/Ib30BaHHE BUZieOMaTepHasioB), KaueCTBEHHbIE Peakl[uy Ha
anbaeruzipl (¢ rugpokcuaom quammuHcepe6dpa(l) u ruapokcugom meau(11)), peakiys rUiepruHa
c rugpokcuzom mean(1l), xmMrueckre CBOMCTBA pacTBOpa YKCyCHOM KUCJIOThI, B3aMO/IeCTBHE
pacTtBopa rrKo3bl ¢ rugpokcuzoMm meau(Il), BanmogericTBre Kpaxmana C WOAOM, pelleHue
9KCIepUMEeHTaIbHBIX 3a7au 110 TeMaM «CTupThI U GheHoJTbI», «KapboHoBbie KUCIOThI. CI0XKHbIe
3¢upbI».

A3oTcopepkaiiye opraHuyecKHe coeHeHusl.
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AMUHBI — oOpraHuMyeckue TIpOM3BOJHble amMMmuaka. Kiaccudukalyss amMHHOB:
anudatrueckrie U apoMaTUuecKue; repBUYHble, BTOPDUUHbIE U TpeTUuYHble. CTpOeHue MOJeKy,
ob1fast hopMysia, “30Mepusi, HOMEHK/IaTypa U (pU3nUeckre CBOMCTBA. XHUMHYECKOe CBOMCTBa
anudaTruecKux aMUHOB: OCHOBHbIE CBOMCTBA, a/lKWU/IMPOBaHKE, B3aUMOJENCTBUe TePBUUHBIX
aMUHOB C a30TUCTOM KACA0TOU. COJM a/IKU/IaMMOHUS.

AHWIMH — TIpeJiCTaBUTe/lb aMMHOB apoMaTuueckoro psifa. CTpoeHMe aHWUIMHA.
B3auMHOe B/MsiHHE TPYIIT aTOMOB B MoJjeKyse aHuIMHa. OcoOeHHOCTH XUMHUYeCKHUX CBOWCTB
anummHa. KauecTBeHHble peaknuu Ha aHWIMH. CriocoObl TOMyueHHsT W TIPUMEHeHHue
anvpaTruuecKux aMUHOB. [lonyueHre aHUIMHA U3 HUTPOOeH301a.

AMHUHOKUC/IOTEL. HomeHnksatypa u  usoMmepus. OrtjesbHble IpefCTaBUTeIM  O-
aMUHOKUCJIOT: TJIMLIMH, anaHuH. Pu3nueckre CBOMCTBA aMUHOKUC/IOT. XMMHYECKHe CBOMCTBa
aMUHOKHUCJIOT KakK aM@OTepHbIX OpraHWYecKuX COeJAUHEeHUM, peakiusi TOJUKOH/eHCalUH,
obpa3oBaHue TMeNnTUAHOM CBsi3u. buosornyeckoe 3HaueHHWe aMUHOKUC/IOT. CUHTe3 W THUAPOJIU3
TIeNTUOB.

Benky Kak mpupojHble TojuMepbl. [lepBUuHasi, BTOpUYHasi M TpeTHYHas CTPYKTypa
OenkoB. XumMHuueckrde CBOMCTBa OE/KOB: TM/POJIM3, [eHaTypalus, KauyeCTBEeHHbIe peakuyd Ha
OeJTKu.

OKcIiepuMeHTa/bHble MeTOZbl M3yueHWs BeIleCTB M WX TMpeBpallleHHi: pacTBOpeHHe
OenkoB B BOJie, JeHaTypalusi OeJKOB TIPY HarpeBaHWU, IIBETHbIe peakiMy Ha OesiKu, pelleHre
9KCMepUMEHTabHBIX 3aflau 10 TeMaM «A30TCO/epKall[ie OpraHhyecKue COeAUHeHUs» |
«Pacrio3HaBaHre OpraHUUeCKUX COeUHEHU».

BbICOKOMOJIEKY/IAPHBIE COeAMHEHUS.

OcHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COeJIWHEHWN: MOHOMEp, MOJUMep,
CTPYKTYPHOE 3B€HO, CTelleHb IOJIMMepy3aliii, CpefiHsisi MoJieKyssipHas macca. OCHOBHbIe
MeTO/bl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COeJUHEHUM — MT0JIMMepU3aLiusi U MOJIMKOH/eHCaLUs.

[TonmumepHbie MaTepua’ibl. [TnacTmaccel (monusTUINEH, TOJIUTIPOTIUJIEH,
TIOJIMBUHUJTXJIOPU/, TMOJIUCTUPOII, MOJIMMeTU/IMeTaKpu/ar, TOJTMKapOOHATHI,
nosaTUAeHTepedTanaT). Y TUIM3auys 1 rnepepaboTka riacTHKa.

OnacToMepbl: HaTypaJbHBIM KayuyK, CHUHTeTHUeckKue Kayuyykud (OyTaueHOBBIH,
XJIOPOTIPEHOBBIM, W30TIPEHOBBIN) U CU/IMKOHBI. Pe3nHa.

BonokHa: HaTtypasbHble (XJIOMOK, LIepCTh, IIEIK), UCKYCCTBeHHbIe (BUCKO3a, alleTaTHOe
BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JiaBCaH).

[MonvmMepsl  crielyanbHOrO  HasHaueHus: (TedioH, KeBjap, 3JIeKTPOMPOBOJSIIME
To/IMMepkbl, Oropas/iaraeMble TIOIMMEpbI).

OKCIlepuMeHTa/IbHble MeTO/Ibl U3yueHus BellleCTB U WX MpeBpallleHni: 03HaKOMJIeHHe C
oOpasljaMM TPUPOAHBIX U HWCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAacC, Kay4yKOB, pelleHue
9KCIepUMeHTa/IbHBIX 3a/iau 1o TeMe «Pacro3HaBaHye M1acTMacc U BOJIOKOH».

PacuéTtHbie 3agaum.

HaxoxzeHre MoJieKyasspHOM (OpMy/ibl OpraHUUecKOro COeAUHEeHHs] 0 MacCOBLIM
JIOJISIM  3JIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaxoXJeHWe MOJeKy/IsIpHOW (GopMyJibI
OpPraHUYeCcKOro coeIMHEHHs 110 Macce (00BEMY) MPOAYKTOB CropaHusl, TI0 KOJIMUEeCTBY BelljecTBa
(mMacce, 06bEMy) MPOAYKTOB peakluyd W/WIM UCXOJHBIX BelleCTB, YCTaHOBJeHHWe CTPYKTYpPHOMN
(hopMysIbl OPraHUYeCKOTO BeIeCTBA Ha OCHOBE ero XUMHWUECKHUX CBOWCTB WM CIOCOOOB
TI0JTyYeHus1, OTipe/iesieHue JI0/IM BbIX0/ja MPO/yKTa Peakliy OT TeOPeTHUeCKH BO3MOXKHOTO.

MesxnpeiMeTHbIe CBS3U.

Peanu3aiiysi MeXXIpeIMEeTHBIX CBsI3el TPU U3yueHWW opraHudeckoil xumuu B 10 Kacce
OCYIIIeCTBJISIETCSI Yepe3 HCIO/b30BaHHEe KaK OOI[UX eCTeCTBeHHO-HAayUHBIX TIOHSITHM, TaK U
TIOHSITUM, TIPUHATBIX B OT/[€/IbHBIX MPeIMeTax eCTeCTBeHHO-HayYHOTO IUK/Ia.



OOb1e ecTecTBeHHO-HayuHble TIOHSTUS: SIBJIeHWe, Hay4HbIM (akT, TMIoTe3a, Teopus,
3aKOH, aHa/lW3, CHHTe3, KiaccuuKanus, Hab/rofieHre, W3MepeHHe, SKCIIePUMEHT, MO/eb,
MoO/le/TMpOBaHue.

®dusMka: Marepus, aTroM, 3/eKTPOH, TNPOTOH, HEWUTPOH, MoOJieKy/a, 3HepreTUuecKuit
YPOBeHb, BellleCcTBO, Tes0, 00BEM, arperaTHoe COCTOSIHUE BellleCcTBa, (U3nuUecKre BeJWUYUHBI,
eIMHULIbI U3MepeHUs], CKOPOCTb, SHeprusi, Macca.

Buosorusi: KieTka, opraHu3Mm, 3KocrcTeMa, bruocdepa, meTaboam3M, Hac/IeCTBEHHOCTb,
aBTOTPOGHBIA W TreTepoTPOdHBINA THM TWUTaHUs, OpokeHHe, (OTOCHHTE3, AbIXaHWe, OesKH,
YTJIEBO/IbI, )KUPbI, HYKJIEMHOBbIE KUCIOThI, (hePMEHTHI.

I'eorpadus: rmosiesHble UCKOIaeMble, TOTIJIUBO.

TexHonorusi: TmuIIeBble TPOAYKTbI, OCHOBBI PpalOHA/JLHOTO TUTaHWs, MOMOIIYe
Cpe/iCTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TIACC

OBIIIAAA 1 HEOPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sfep. XHUMHUYecKud 3y1eMeHT. WM3otomel. CrpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBblE UMC/a. DHepreTuyeckve YpOBHH M TIOAYPOBHH.
ATomHble opbutamu. Knaccudukanusi XMMUYeCKUX 3/ieMeHTOB (s-, p-, d-, f-amemeHTdr).
PacripefiesieHrie 3/1eKTPOHOB 10 aTOMHBIM OpOWTaIsIM. DJIeKTPOHHbIE KOH(UIypalil aTOMOB
3/IEMEHTOB T1€PBOTO—YETBEPTOTO TIEPHOOB B OCHOBHOM W BO30YXXIEHHOM COCTOSIHWH,
3/1eKTPOHHbIE KOH(UIYPaLiy HOHOB. J/1eKTPOOTPULIATeIbHOCTb.

[Tepuoguuecknii 3akoH M Ilepuopnueckass cucreMa XUMHUUeCcKUX 3s1eMeHToB [I.W.
MenHgeneeBa. CBsi3b MepUOAWYECKOTO 3aKOoHa U I[lepuognueckodl CHUCTeMbl XUMHUECKHUX
3/IEMEHTOB C COBPEMEHHOW TeOpHel CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH U3MEeHEHUs! CBOMCTB
XVUMHUYECKHX 371eMEHTOB M 00pa3yeMbIX MMU TPOCTbIX W CJAOXKHBIX BeIeCTB 0 TPyIIaM |
riepvojaM. 3HaueHue rnepuoguueckoro 3akona /.M. Menzeneesa.

XumHueckasi CBs3b. BHJbl XMMUUECKOU CBSI3U: KOBaJeHTHasl, UOHHasl, MeTaj/yinyecKasl.
MexaHu3Mbl 00pa30BaHUsI KOBaJIEHTHOW CBsI3W: 0OMEHHBIN W JOHOPHO-aKL[eNTOPHBIA. JHeprust
Y J/ivHa cBs3U. I1o1spHOCTD, HanpaB/AeHHOCTb U HaChIILaeMOCTh KOBa/leHTHOW CBsi3y. KpaTHble
cBs13U. BogopogHas cBsi3b. MexXmosieKyisipHble B3aUMOZeNCTBUS.

BaneHTHOCTP M BajleHTHble BO3MOKHOCTM aTOMOB. CBfi3b 3/7€KTPOHHOW CTPYKTYpbI
MOJIeEKYy/l C UX TeOMeTpUUeCKMM CTpOeHueM (Ha MpuMepe COeJWHEHWH 3/1eMEeHTOB BTOPOTrO
reproza).

[lpencraBneHre 0 KOMIUIEKCHBIX coefuHeHHsX. (CoCTaB KOMIIEKCHOTO MOHA:
KOMIJIeKCcooOpa3oBaTesib, JIMTaH[bl. 3HaueHWe KOMIUIEKCHBIX coefuHeHui. [loHsTHe O
KOOpJMHALIMOHHOW XUMUH.

BemjectBa MO/eKyJIIPHOTO W HEMOJIEKY/ISIPHOTO CTPOeHHs. Tumbl KpUCTaI/IM4eCKUX
PeLéTOK (CTPYKTYP) M CBOMCTBA BELL|ECTB.

[lonatue o pucnepcHblx cucreMax. MctunHble pacTtBopbl. IIpencrasieHue o
KOJIJIOUAHBIX pacTBopax. CriocoObl BbIpa)KeHWs] KOHIL[EHTpAllMd pPacTBOPOB: MacCOBasi [10Jist
BellleCTBa B pacTBOpe, MOJISIPHas KOHLieHTpauys. HaceljeHHble U HeHachIl[eHHble PacTBOPBI,
pactBopuMocTb. Kpucrannoruzaparsl.

Knaccudukaiuss 1 HOMeHK/IaTypa HeOpraHW4yeCKUX BelllecTB. TpUBHa/ibHble Ha3BaHUs
OT/lefIbHBIX Mpe/iCTaBUTeIel HeOpraHMUYeCKUX BellleCTB.

Knaccudukaius XMMHAYeCKUX peakLiid B HeOpraHWueckol M OpraHu4eckou XWMUM.
3aKOH COXpaHeHUsl MacChl BeIeCTB; 3aKOH COXPAaHeHWs M TMIpeBpalljeHusi SHepruud Npu
XUMUAYECKUX peakiusax. TersioBble S(QQeKTbl XUMUUeCKUX peakuuil. Tepmoxumuyeckue
yPaBHEHUS.



CKOpOCTb XMMUUECKOM peakLiiy, e€ 3aBUCMMOCTb OT Pa3/IMUHbIX ()aKTOpOB. ['oMoreHHbIe
Y reTeporeHHble peakjuy. KaTtanus u KaTaaus3aTopsl.

ObpatuMble U HeoOpaThMble peakuud. XuWMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUAYECKOro paBHOBecHsl. DakTOphl, BAWAIOLIME Ha I0JI0)KeHHMEe XUMHUYEeCKOro paBHOBECHS:
TeMriepatypa, JaBJeHhe U KOHLIeHTpalMM BelleCTB, y4yaCTBYHOIUX B peakuuu. [Ipuniun Jle
[Taresse.

Onektponutuyeckass auccoruanusi. CusbHble UM ciabbie  371eKTpoauThl.  CrerneHb
pucconumanuu. Cpefia BOJHBIX PaCTBOPOB: KUC/IOTHAsl, HeWTpasibHasi, lienouHas. BogopoaHslii
noka3sarenb (pH) pactBopa. ['uzposin3 coseid. Peakijuu HOHHOTO oOMeHa.

OKuUC/IMTEe/IbHO-BOCCTAaHOBUTE/IbHBIE peakuu. CrerneHb OKHUC/AeHUs. OKUCIUTeNb U
BOCCTaHOBHUTENb. IIporjecchl OKHUC/IeHUSI U BOCCTaHOBJEeHUWs. BakHellne OKUCIATeNH U
BOCCTaHOBUTE/MN. MeTo/| 3/1eKTPOHHOT0 OasaHca. DIeKTPOIM3 PAaCTBOPOB U PacIljIaBOB BeI[eCTB.

OKCIlepUMeHTa/lbHble MEeTOJbl M3y4YeHMs BeLeCTB U WX I[peBpalleHMil: pa3/ioyKeHue
MepoKCcu/ia BOJOpOJAa B TPUCYTCTBUM KaTaau3aTopa, MOJend KPUCTaJIMUeCKUX PpelIéToK,
TIpOBe/IeHHe peakluid HMOHHOTO oOMeHa, oOripefie/ieHHe Cpelibl pacTBOPOB C TIOMOII[bIO
WHJUKaTOPOB, M3yUeHHe BJIMSHHUS Pa3/UUHbIX (JaKTOPOB Ha CKOPOCTh XMMHUECKOW peakiuu U
T0J/I0’KeHHe XUMUUeCKOT0 paBHOBECHSI.

Heoprannueckas XumMus.

[Tonokenrve HemeTa/nnoB B [lepuoanueckoi cHUCTeMe XHMUUeCKMX 3jemMeHTOB [I.U.
MeHzeneeBa U 0COOEHHOCTM CTPOEHHSI MX aToMoB. (Du3nyecKue CBOWCTBA HEMETAJIIOB.
AnnoTponusi HeMeTas/UI0B (Ha MpUMepe KUCI0po/a, cepkl, hocdopa U yriepoja).

Bopopog. [Tonyuenue, gusnueckue U XUMHUYeCKHe CBOMCTBA: peakLWy C MeTa/lslaMd U
HeMeTaslJlaMU, BOCCTaHOBUTe/IbHbIe CBOUCTBA. ['npuabl. TOM/IMBHLIE 3/1IeMEHTHI.

lanorensl. HaxoxeHue B mpupoje, criocoObl momydeHusi, (pusnyeckre U XUMUUecKre
cBoiicTBa. ['ajoreHoBOZOpoAbl. BaxkHeillllve KUCI0pOZCOJep Kalllie COeJUHEHUs] rajoreHOB.
JlabopaTopHble ¥ MPOMBIILJIEHHbIE CITOCOOBI TIOTy4YeHHsI rajioreHoB. [IpuMeHeHMe TaoreHoB U
WX COeMHEeHUMN.

Kucopog, o30H. JlabopaTopHble M TIPOMBILUIEHHBIE CTIOCOOBI MOJIyYeHHs] KHUC/IOPOAA.
dusnyeckue M XUMUUYECKHWe CBOMCTBA M TpUMeHeHHWe KHUC/IopoAa U o030Ha. OKcugel U
TIePOKCHU/IBI.

Cepa. HaxoxgeHue B mpupojie, CIOCOOBI TO/MyueHUs, (U3UUeCKre U XUMHUECKHe
cBorictBa. CepoBozopo/;, cynbhuabl. Okcup cepoi(IV), okcup cepoi(VI). CepHucTasi u cepHasi
KUCIOTBI U WX comd. OcOOEeHHOCTH CBOWCTB CepHOW KHC/IOTHL [IpuMeHeHue cepbl U eé
coeIMHEeHUH.

A3oT. HaxoxigeHwe B TIpUpOZe, CMOCOOBI TO/yueHHs, (PU3nuecKue W XUMHUUeCKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKCHZBI a30Ta. A30THCTasi U a30THas KUCIOTbl U MX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KUC/IOTHI. [IpuMeHeHMe a30Ta U ero COoeiMHEHW. A30THbBIE
yA00peHusl.

docdop. HaxoxzaeHue B mpupojie, CriocoObl momydeHusi, GU3NYecKrue U XUMHUECKHe
cBorictBa. Pochuasl U dochun. Oxcugwsl Pochopa, ¢ochopHass Kucaora U €€ COJH.
[Tpumenenue docdopa u ero coearHenmii. PochopHble y100peHMs.

Yrnepos, HaxoxAeHuWe B TIpHUpoZe. AJUIOTpPOIHble Mofudukaimu. Pusnueckue U
XUMHUYeCKHe CBOMCTBA TIPOCTHIX BellecTB, obpa3oBaHHbIX yryiepogoM. Oxcup yriepoga(Il),
okcup yrnepozaa(IV), yronmpHasi KUC/IOTa U e€ conv. AKTHBUPOBAHHBIN YTO/b, afcoOpOIus.
dynnepensl, rpadeH, yriaepoAHble HAHOTPYOKW. IIpuMeHeHHWe TIPOCTBIX  BEIIECTB,
00pa30BaHHbBIX yTIepOJIOM, U €r0 COeIMHeHU.

Kpemuuii. Haxox/jeHrie B TIPUPO/ie, CIIOCOOBI MosTyueHus, (hu3ndecKre U XUMHUUECKHe
cBoiictBa. Okcuy, Kpemausi(IV), KpeMHUeBast KMC/IOTa, CUUKaThl. [IprMeHeHHe KPeMHUSI U ero
coenuHeHuii. CTeKII0, ero rnoy4yeHue, BUbl CTeKIIA.



[Tonoxenne MetamnoB B Ilepuoanueckoil cucTeMe XWUMHUUECKHUX — 3/IEMEHTOB.
OCOoOeHHOCTH CTPOEHHS 3/IEeKTPOHHBIX 000/I0ueK aToMoB MeTa/uioB. OOmue ¢usnueckue
CBO¥CTBa MeTa/lyioB. [IprMeHeHre MeTaslyioB B ObITY U TexHUKe. CIislaBbl MeTaJl/IOB.

OJ/IeKTPOXUMUYECKUI psif, HampspkeHW MetanioB. OOupe CrocoObl TOMydeHUs
MeTaJIJIOB: TUAPOMETAITYPrus, TMPOMeTaIyprus, 3neKTpomeTannyprus. [loHdaTre o Koppo3uun
MeTaioB. CriocoObI 3aIyThl OT KOPPO3HUH.

OOb1iast xapakTeprcTiKa MeTaiioB [A-rpynmbl [leproanueckod cCMCTeMbl XUMHAYeCKUX
sneMeHTOB. HaTpuii u kanuii: nonyuyeHue, pusnuueckrie U XMMUUYeCKrie CBOMCTBA, pUMeHeHue
TIPOCTBIX BEILeCTB U UX COeJUHEHUM.

OO0r1iast xapakreprctika MeTa/uioB [TA-rpymbl Tlepuouueckoi CUCTEMbl XUMUYECKUX
7leMeHTOoB. MarHuii M KajibLui: To/yyeHWe, ¢GU3MUecKie M XUMHUUYeCcKrhe CBOMCTBa,
TIPUMEeHEeHHe TTPOCTHIX BEIeCTB U UX coeiMHeHnH. YKECTKOCTh BOZIBI M CITIOCOOBI €€ yCTpaHeHusl.

AoMUHMI: oNyueHue, Gu3nueckue U XUMHUUeCKHe CBOMCTBA, ITPUMeHeHHe MpPOCTOro
BellleCTBa M ero coeJuHeHHi. AM(oOTepHble CBONCTBA OKCHZAa M THUAPOKCHUJA aTHOMUHUS,
T'U/IPOKCOKOMIL/IEKChI aTFOMUHUS.

OOmiasi xapakTepuCTHKa MeTa/ioB Mo6ouHbix mnoarpymnm (B-rpymm) Ilepuoanueckoi
CUCTEeMbl XUMUUYECKUX 3/IEMEHTOB.

dusnyeckre U XUMUUECKHe CBOMCTBA XpoMa U ero coeguHeHUH. OKCHUIbI U TUAPOKCU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatrbl U AUXpOMaThl, UX OKUCIUTETbHbIE CBOWMCTBA.
[TonyueHue U MpUMeHeHHE XpOMa.

dusnueckue W XUMHUUECKHe CBONCTBAa MapraHila U ero coeiuHeHWM. BaxHeiive
coepuHenus: Mmapranua(ll), mapranua(IV), mapranua(VI) u mapranuya(VII). [Tepmanranat kanus,
ero OKUC/IUTe/bHbIE CBOWCTBA.

dusnueckue U XUMUYECKHe CBONCTBA >Kesle3a U ero coefuHeHUN. OKCUZbI, TUAPOKCU/IbI
u comu xxene3a(Il) u xene3a(Ill). IlonyueHune v NpUMeHeHue >Kejle3a U ero CrijlaBoB.

dusnueckue M XMMUUeCKHMe CBOWCTBA MeAd U eé coefuHeHui. [lomydyeHue wu
TpuMeHeHNe MeJiu U eé CoeJUHeHUH.

[uuk: monyyeHue, ¢uU3NUECKHe W XUMHUUeCKHe CBOHCTBa. AMQoTepHbie CBOWCTBA
OKCHJA M THUJAPOKCHUJA LMHKA, THUJPOKCOKOMIUIEKChI LMHKA. IIprMeHeHMe LMHKA U €ro
coeIMHEeHUH.

OKCIllepuMeHTa/bHble MeTO/bl U3yueHHUsl BelleCTB U MX TMpeBpallleHuid: Hu3yueHue
00pasI|oB HeMeTa/l/IoB, TOpeHue cepbl, pocdopa, Keae3a, MarHUs B KUCJIOPOZe, W3ydyeHHe
Ko/uleKiuu «MeTannbl W CIUIaBbl», B3aUMO/IEHCTBUE II€/I0OYHBIX U I1le/I0YHO3eMeJIbHbIX
MeTaJUIOB C BOJOM (BO3MOXXHO MCII0/Ib30BaHMe BHU/leOMaTepuasoB), B3aUMOJENCTBUE LUHKA U
)Kesie3a C paCTBOpaMH KMCJIOT U 11e/iouei, KaueCTBeHHbIe peakliii Ha HeopraHuueckre aHWOHbI,
KaTHMOH BO/IOPO/la M KaTMOHbI MEeTaJl/IOB, B3aUMO/IeCTBHEe THAPOKCU/IOB a/FOMUHUS U LIMHKA C
pacTBOpamMM KHUCJIOT U 11le/ioueli, pellleHre 3KCIIepUMeHTaNbHbIX 33/au Mo TeMam «['anoreHbi»,
«Cepa 1 eé coefuHeHUs1», «A30T U pocdop U UX coeuHeHHs», «MeTasbl IMIaBHbIX TOATPYII»,
«MeTasuibl TOOOUHBIX TOATPYTII».

XuMMA U )KU3HbB.

Posib xvMuu B 0becrieueHUH YCTOWUMBOTO Pa3BUTHS UesioBeuecTBa. [TOHATHE O HayUHBIX
MeTOo/laX TI0O3HAHUSI M METOJOJIOTUM HAyyHOro HCCiaefoBaHus. HayuHble TPUHIUIIBI
OpraHu3al[ii XUMHUECKOTO TPOM3BO/ICTBA. [IpOMBILIIEHHBIE CTIOCOOBI TIO/TyUeHUsT BaXKHEHUIITNX
BellleCcTB (Ha MpuMepe MPOU3BOJCTBA aMMMaKa, CEPHOW KUC/IOThI, MeTaHo/a). [IpoMbliiieHHbIe
CrocoObl TIOTyYeHHs] MeTa/lJIOB U CIUIaBOB. XUMHUECKOe 3arpsi3HeHWe OKpY’Karollleld cpefibl U
ero rocsescTBusi. Posib XuMuu B 06ecrieueHuH SHepreTHyecKoii 6e30macHOCTH.

XyvMUS U 3[10pOBbe 4esioBeKa. JlekapcTBeHHble cpejcTBa. [IpaBuia UCMO/b30BaHUA
JIeKapCTBEHHBIX TperapaToB. Posib XUMHH B Pa3BUTUUN MeJUIUHBI.

XUMHUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIeBble f00aBKU. Posib xumuy B obecriedeHun
TUILeBOU 6e301acHOCTH.



Kocmernueckue u mapdromepHbie cpefcTBa. beiToBasi xumus. IlpaBuia Ge3omacHoOro
WCTIO/Th30BaHUSI TIPeTapaToB OLITOBOW XMMUM B TIOBCETHEBHOM >KU3HHU.

XUMHUS B CTPOUTE/ILCTBE: B)KHEHIIIe CTPOUTE/IbHBIE MaTepUabl (1jeMeHT, OeToH).

XuMmHs B CeIbCKOM X03siiicTBe. OpraHnyeckrie ¥ MUHepasbHble y100peHysl.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepHuasbl, KpacKy, CTeK/0, Kepamuka. MaTepuabl
JJ1s1 371eKTPOHUKK. HaHOTeXHOMOoruu.

PacuéTHble 3a7aun.

PacuéThl: MaccChl BelllecTBa WM 00bEMa ra30B M0 M3BECTHOMY KOJIMUECTBY BeIlEeCTBa,
Macce Wik 00BEMY OIHOTO M3 YUYAaCTBYIOILMX B PeaKIMU BelecTB, MacChl (00bEMa, KOinyecTBa
BeIIleCcTBa) MPOJYKTOB PeaKIMU, eC/Id OJHO W3 BeIeCTB MMeeT MPUMecH, Macchl (00béMma,
KOJIMUeCTBa BelllecTBa) MPOAYKTAa peaklyy, ec/id OJHO U3 BellecTB [JaHO B BHUJe pacTBopa C
omnpefe/IEHHOM MacCOBOM [i0Jled DPAacCTBOPEHHOTO BeLeCTBAa, MaCCOBOW [JOMM W MOJISIPHOM
KOHL|eHTpaL[My BelllecTBa B pacTBOpe, [JOJM BbIXOZA MPOAYKTa peaklyu OT TeopeTUUYecKd
BO3MOYXHOT0.

MexkripeIMeTHbIE CBS3U.

Peaymu3alysi Me>XIIpeJMEeTHBIX CBsi3el ITPU U3yUeHUH 00Iell U HeopraHMueCcKol XMMHHU B
11 knacce ocCylecTB/sieTCs yepe3 UCI0/Ib30BaHWe Kak OOIIMX eCTeCTBEeHHO-HAyUHBIX TTOHSTHH,
TaK Y TIOHSTUM, TIPUHATBIX B OT/e/bHBIX MpeIMeTax eCTeCTBeHHO-HAyUHOTO LUK/IA.

OO1e ecTecTBeHHO-HayuHble TOHSTHS: SIBJIeHHWe, Hay4HbIM (DakT, TMIIOTe3a, Teopus,
3aKOH, aHalW3, CHHTe3, KjacCUPUKaIWs, TMepUOJUYHOCTb, HaOJIOZIeHne, W3MepeHHe,
5KCIepPUMEHT, Mo/ieflb, MO/Ie/TUPOBaHue.

dusrka: maTepus, MUKPOMHUD, MaKpOMHD, aTOM, 3/IeKTPOH, TPOTOH, HEWUTPOH, WOH,
W30TOMbI, PaZiMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUeCKHuil YpOBeHb, BEIeCTBO, Tes0, 00bEM,
arperaTHoe COCTOsIHMe BellleCTBA, W/ealbHbIi ra3, ¢u3nUeckue BeJUUUHBI, eJUHUILIbI
M3MepeHUsi, CKOPOCTb, SHeprusi, Macca.

Buonorus: KneTka, oOpraHusM, »3KOcuMcTeMa, Owocdepa, MeTabo/iu3M, Makpo- U
MHKDPO3JIEMEHTBI, Oe/IKH, >KUDbI, yTJeBOAbI, HYK/JI€WHOBbIE KHCJOTHI, (DepMEHTHI, TOPMOHBHI,
KPYTOBOPOT BeII[eCTB U MOTOK HEPTHUH B IKOCUCTEMAX.

I'eorpaduisi: MUHepasibl, TOpHbIE TIOPO/IbI, T10/Ie3HbIE UCKOTIaeMble, TOTI/IMBO, PeCYPChI.

TexHonorusi: XuMudeckasi IIPOMBIIIJIEHHOCTb, METa/ITyPrusl, CTPOUTE/IbHbIE MaTepUaJIbl,
Ce/IbCKOXO035IHCTBEHHOEe  TPOM3BOJCTBO, TMILeBas IPOMBILLIZIEHHOCTh, (apMaljeBThyecKast
TIPOMBIILITIEHHOCTh, TIPOM3BO/ICTBO KOCMEeTHUeCKUX TriperiapaToB, TIPOM3BO/ICTBO
KOHCTPYKLIMOHHBIX MaTepHaioB, 3/IeKTPOHHAs! TPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IVIAHUPYEMBIE PE3YJ/IbTATHI OCBOEHWSI YUEBHOTI'O IIPEIMETA
«XUMMUSI» (YTJIYBJIEHHBIV YPOBEHD)
HA YPOBHE CPEJHET'O OBIIET'O OBPA30BAHUS

JIMHHOCTHBIE PE3YJ/IbTATbBI

B COOTBeTCTBUM C CUCTEMHO-ZIeSITe/TbHOCTHBIM IIO/IXOJOM B CTPYKTYpe JINUHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TpeaMeTa «XWMHs» Ha YpPOBHe cpegHero o6imiero o6pa3oBaHUs
BbI/Ie/IeHbl C/IeYIOIIe COCTaBJ/ISION[He: 0CO3HAHHEe 00YyUaroIUMHICST POCCUMCKON TpakIaHCKOH
WJIEHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITE/ILHOCTH W CaMOOTpe/Ie/IeHHUIO;
Ha/Mude MOTHMBAallMMd K  OOy4YeHMIO; TOTOBHOCTH M  CIOCOOHOCTb  OOyYaroIMXCs
PYKOBO/ICTBOBaThCsSl TPUHATHIMM B OOIECTBe TIpaBW/IaMH W HOPMaMU TIOBeJleHUs; Ha/luuue
TIPaBOCO3HAHUS, SKOJIOTHUECKOUW KY/IbTYPhl; CTIOCOOHOCTh CTaBUTh L|e/IM U CTPOUTh KU3HEHHbIe
TI/TaHBI.

JINYHOCTHBIE pPe3y/bTaTbl OCBOEHUS TIPeAMeTa « XUMHUs» OTPaKAIT CHOPMUPOBAHHOCTh
OTIbITa TI03HABATeIbHOU U MPAKTUYECKOW [IeSITe/TbHOCTH 00YYaloIUXCsl B TIPOLIeCCe pean3aluu
obpa3oBaTe/ibHOU e TeTbHOCTH.

JINUHOCTHBIE pe3y/IbTaTbl OCBOEHUS TIpeJMeTa « XUMHSI» OTPaKatoT C(hOPMHUPOBAHHOCTh
OTbITA TO3HABaTebHOW U MPAKTUUECKOU /IesTe/IbHOCTH 00yYaroInXcs B MpoLiecce peanr3alun
oOpa3oBaresibHOM [1eSITe/TbHOCTH, B TOM YKCJ/Ie B UaCTH:

1) rpa)k/JaHCKOro BOCIUTAHUA:

0CO3HaHMsI 00YUarOIIMMHUCSI CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEH, yBa)KeHHUs
K 3aKOHY Y MPaBOTIOPSAKY;

TIpe/ICTaB/IeHUss O COL[HA/IbHBIX HOPMax M TPaBWIaX MEXK/IMUHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIeSITe/TbHOCTH TIPU CO3/IaHUM YUeOHBIX TIPOEKTOB,
pellieHNH yueOHBIX W 1T03HABATEe/TbHBIX 3a/lay, BHIMOJTHEHUM XUMUUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMAaTh W TIPUHMMAThb MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHThI
JPYTUX TIPU aHa/Tu3e Pa3/IMuHbIX BU/IOB YUeOHOH /1esiTe/TbHOCTH;

2) NaTPHOTHYECKOT'0 BOCTIMTAHUS:

L[eHHOCTHOTO OTHOILIIEHUsT K HCTOPUYECKOMY M HAyyHOMY HaC/lIe[JUi0 OTeUYeCTBEeHHOM
XUMUH;

yBa)Ke€HHsI K TIPOIleCCy TBOpYecTBa B 00/71aCTH TeOpUM M TIPAKTUUYECKOTO TIPU/IOXKEHHsI
XUMUH, OCO3HAHMSI TOTO, UTO JaHHble HAyKU €CTb pe3y/bTaT [IUTeJbHBIX HaO/IF0eHuH,
KPOITOT/IUBBIX IKCIIEPUMEHTATBHBIX TIOUCKOB, ITOCTOSTHHOTO TPY/ja YUEHBIX U TTPAKTHUKOB,;

WHTepeca W T[I03HaBaTe/JbHBIX MOTHBOB B TIOJIyUeHHMM U TOC/IEAYIOIIEM aHaIu3e
“H(pOpMAaLIUU O TIepe/IOBbIX JOCTI)KEHHUSIX COBPEMeHHON 0TeueCTBeHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUs, STUUECKOTO TIOBEIeHUST;

CMOCOOHOCTH  OLIEHWBAaTh CHUTYallMM, CBsS3aHHblIE C XWMWYECKWMMH SIBJIEHUSMH, WU
MPUHMMAaTh OCO3HAHHbBIE pellleHNs, OPHEeHTUPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U
L[eHHOCTH;

TOTOBHOCTH OIIeHHMBaTh CBOE TIOBe/[eHWe W TIOCTYIKW CBOWX TOBApUIIed C TO3MIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MOC/Ie/ICTBHI MTOCTYIKOB;

4) hpopMupoBaHUsI KY/JIbTYPbI 3J0POBbSI:

MOHMMaHUs LleHHOCTel 370poBoro u 6Oe3omacHoro obpas3a >XU3HMU, HE0OXOJWMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (hH3UUecKOMY U TICUXHUECKOMY 3/I0POBbIO;

cobmoieHus mpaBya Ge30racHOro0 oOpalljeHus1 C BellecTBaMUd B OBITY, TTOBCeHEBHOM
JKU3HH, B TPYIOBOU JIeSITe/TbHOCTH;
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MOHMMaHUs L[eHHOCTU TIpaBWI WHJUBHAYaJbHOTO U KOJUIEKTUBHOrO 0Oe30racHOro
TIOBe/IeHUsI B CUTYalUsIX, YTPOXKAIOIIMX 3ZI0POBbI0 U JKWU3HU JTHO/Iei;

0CO3HaHUS TIOC/IeICTBUN U HENpUSTUsS BPeJHbIX TNpUBbIUEK (yroTpeOsieHUs alKoroJis,
HapKOTUKOB, KypeHUsi);

5) TPy/A0BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B yueOHO-MCC/IeZ0BaTe/IbCKOW ZIeTeIbHOCTH,
00111eCTBEHHO T0/Ie3HOM, TBOPUECKOM U APYTUX BUAAX [IesITeTbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyuacThe B pellleHUuM T[pPaKTUYeCKUX 3a7jau Col[hajbHON
HarpaB/IeHHOCTH (B paMKaX CBO€ero Kjacca, IIKOJIbI);

MHTepeca K MpakTUUeCKOMY H3y4eHHI0 Mnpodeccuil pa3iMuHOro poja, B TOM UHC/e Ha
OCHOBe TIpPUMeHeHHUs TpeJMeTHbIX 3HaHUM T10 XUMUH;

yBa)KeHUs K TPY/ly, JFOZSIM TPy/la U pe3ysbTaTaM TPYA0BOi /esaTebHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BBIOODY WHJUBH/ya/NbHOW TpaeKTOpuMd 00Opa3oBaHus,
Oyayieli podeccuy U peany3aliiid COOCTBEHHBIX >KU3HEHHBIX IIAHOB C YYETOM JIMUHOCTHBIX
WHTEPEeCOB, CITOCOOHOCTeH K XMUMHH, UHTEPECOB U MOTpeOHOCTel 0011ecTBa;

6) 53K0/10rHYecKoro BOCUTaHHA:

9KOJIOTMUECKH 1]es1ec000pa3HOro OTHOIIEHUS K TIPUPO/ie KaK UCTOYHUKY CYI[eCTBOBAHMUS
>KU3HU Ha 3emiie;

TTOHMMaHWUsI T7100a/TbHOTO XapaKTepa 3KOJI0rMUeCcKuX Mpobsiem, BIUSHUSI 9KOHOMUUECKUX
TIPOLIECCOB Ha COCTOsIHWE TIPUPOHON 1 COLMa/bHOM Cpe/ibl;

0CO3HaHUSI He0OXOIMMOCTH HUCIT0/Ib30BaHUS JOCTH)KEHUM XUMUM JIJIs1 PeIlieHus] BOTIPOCOB
paLMOHaILHOT 0 PUPO/IOTI0/Ib30BaHUS;

aKTMBHOTO HENpUsTUSl AeWCTBUM, NMPUHOCSIIMX BpeJ OKpY’Karollleli MpUpOJHOU cpefe,
yMeHHsI TIPOTHO3UPOBATh HEeO/IaronpHUsTHbIE YKOJIOTHYECKUEe TIOC/Ie[CTBUS MpeATPUHUMAEMbIX
JIleiCTBUM U TIpeJioTBpalllaTh UX;

Ha/IMuMsl Pa3BUTOrO 3KOJOTMYECKOT0 MBIILIEHUs, KOJOTMUeCKON KY/IbTYpbI, OIbITA
JesITeTbHOCTH  9KOJIOTUYEeCKOM  HAarpaB/IeHHOCTH, YMeHUsI DPYKOBOJICTBOBaTbCSI WMU B
T03HaBaTe/IbHOM, KOMMYHUKATHBHOM U COL[MAIbHOM TIPAKTUKe, CITOCOOHOCTU U YMEeHUST aKTUBHO
TIPOTHUBOCTOSATH U/I€0/IOTHH XeMOohoOuw;

7) 1IeHHOCTH HAyYHOT'0 MO3HAHUA:

MHUDOBO33DEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YDOBHIO Ppa3BUTHSI HAayKu U
0011]eCTBEHHOM MPAKTHKHY;

MOHUMaHUs CrelMPUKN XUMUMA KaK HayKW, OCO3HaHWsS eé posid B (hOPMHPOBAHUU
paLMOHaIbHOT0 HayUHOT'O MBILLIJIEHHS], CO3/IaHUU 1|eJIOCTHOTO TIpe/icTaB/IeHtsl 00 OKpYy»KarolieM
MHpe KaK O eJUWHCTBe TIPUPOJbl W YesioBeKa, B TMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTeH U
peleHnH TTpobJieM COXpaHeHUs! PUPOJHOTO PABHOBECHST;

yOexx1€HHOCTH B 0CO00M 3HAUMMOCTH XUMHU /11 COBPEMEHHOUW LIMBWIM3ALUU: B €&
T'YMaHUCTUUECKOW HarpaB/IeHHOCTH W Ba)KHOW pOJIM B CO3[jaHMM HOBOU 0a3bl MaTepuanbHOM
KYJIbTYPBI, B PeIlleHnH T7I00a/IbHBIX TTPO0JIeM YCTORUYMBOTO Pa3BUTHS UeI0OBeUeCTBa — ChIPheBOMH,
JHEepreTUUeCKOM, TIMINEeBOM U JKOJIOTHYecKoW 6e30rMacHOCTH, B Pa3BUTHU MeAUIIVHBI,
obecrieueHUH YCJIOBUM YCITEIITHOTO TPY/la U SKOJIOTHYeCKH KOM(OPTHOM >KU3HU KaXKIOro uieHa
ob11iecTBa;

€CTeCTBeHHO-HayUYHOW TPAMOTHOCTU: TIOHUMAHUs CYIIHOCTH METO/IOB TIO3HaHUS,
HCTIO/Ib3YEMBIX B €CTeCTBEHHBIX HayKax, CIIOCOOHOCTH HCITI0/Ib30BaTh T0/yuyaeMble 3HAHUS /IS
aHa/M3a U OOBSICHEHUs SIBJIEHWM OKPY’KaroIero MUpa W TIPOMCXOJSIIUX B HEM H3MeHEeHWH,
yMeHHUs JleslaTh 000CHOBaHHbBIE 3aK/TFOUEHHsI Ha OCHOBE HayUYHBIX (JaKTOB M UMEIOIIUXCS JaHHBIX
C LIeJbIO TTOJTyY€eHUSsT JOCTOBEPHBIX BHIBO/IOB;

CTIOCOOHOCTH  CaMOCTOSITE/IbHO UCIIO/Ib30BaTh XUMUUECKHe 3HaHWS [Jis  pellieHust
1po0JieM B peasibHbIX KU3HEHHbIX CUTYaIUsIX;

VHTepeca K M03HaHHUI0, UCC/Ie/|0BaTeIbCKOM /lesTelbHOCTH;
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TOTOBHOCTA M CIIOCOOHOCTH K HeINpephIBHOMY 00pa30BaHMI0 M CaMO00pa30BaHMIO, K
AaKTUBHOMY TIOJIyU€HWIO HOBBIX 3HAaHUWA TI0 XWMHHU B COOTBETCTBHUU C >KU3HEHHBIMHU
MOTPeOHOCTSIMY;

vHTepeca K OCOOEHHOCTSM TpyJa B pa3MuuHbIX cdepax mpodeccroHanbHON
JeATeIbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertaripefMeTHbIe pe3y/bTaTbl OCBOEHUSI TIPOTPAMMBI 110 XMMHH Ha YPOBHE CpeHero
o011iero o6pa3oBaHUs BK/IIOUAKOT:

3HauMMble 7151 (POPMUPOBAHUSI MHUPOBO33DEHUs] O0YUarOIIUXCs MeXAUCLUITHHAPHbIe
(MeXmpeaMeTHbBIE) 00ITleHayUHbIe TIOHATHS, OTPaXKaloIIHe 1[eJIOCTHOCTh HayYHOH KapTUHBI MUpa
U criel(UKy MeTO/IOB TIO3HaHUS, UCII0J/Ib3yeMbIX B eCTeCTBeHHBIX HayKax (MaTepwusi, Bel[eCTBO,
SHeprus, siBjieHue, TMPOLeCC, CHCTeMa, HayuHbIi ¢akT, TPUHLIWII, TUMOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHsi, UCC/ie/IoBaHNe, HaOMoieHre, U3MepeHue, IKCTIePUMEHT U IpyTue);

yHUBepCajbHble  yueOHble  ZelicTBUsI  (TI03HaBaTe/lbHble,  KOMMYHWKATHBHBIE,
peryJisiTuBHbIE), oOecrieuuBaroiie  (opMUpOBaHWe (YHKLMOHAIBHONM T'DaMOTHOCTH U
COLIMA/IbHOW KOMIIETEHIMU 00yUaroIuXCsi;

CoCOOHOCTh  OOyYaroMIMXCS  WCIO/B30BaTh  OCBOEHHBbIE  MeXAWUCLUTUIMHAPHBIE,
MHUPOBO33pDEHUECKMEe 3HaHWS W YHUBepCa/bHble yueOHble [JeHCTBUS B TI03HABAaTe/JbHOM U
coLMabHOM TpaKTUKe.

MertaripeMeTHbIe pe3y/bTaThl OTPA’KAIOT OBJIAIEHHe YHHUBEPCATbHBIMM YueOHBIMU
T03HaBaTeIbHBIMUA, KOMMYHUKATUBHBIMU U PETY/ISSTUBHBIMU [I€HCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe JelCTBUA

1) 6a30BbIe JIOrHUeCKHe AeHCTBUA:

CaMOCTOSITe/TbHO (hOPMY/IMPOBAaTh M aKTyaM3WpOBaTh MpoOIeMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

onpejiensaTh LW AesaTelbHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUH WX JOCTV)KEHUS,
COOTHOCHUTD pPe3y/bTaThbl AesiTeIbHOCTU C NOCTaB/A€HHBIMU LIe/ISIMU;

WCIIO0Mb30BaTh TPU OCBOEHWM 3HAHUM TIPUEMBI JIOTMUECKOTO MBIIUIEHUS: BbIIENSTh
XapaKTepHble TIPU3HAKKM TIOHSTUM U  yCTaHaBAMBaTb KX B3aWMOCBSI3b, HCIIO/b30BaTh
COOTBETCTBYIOLI[ME TTOHSTHUS /11 00ObSICHEHUSI OT/[e/IbHBIX ()AaKTOB U SIBJIEHUIA;

BbIOMpATh OCHOBaHHS W KPUTEPUM [MJis1 KJacCU(UKAIMU BeIeCTB U XUMHUUYECKUX
peaxiuii;

yCTaHaB/IMBaTh MPUUYMHHO-CJIe[ICTBEHHbIE CBSI3U MEX/Y U3yUaeMbIMU SIBJIEHUSIMU;

CTPOUTHL JIOTUYECKHe PACCyX/JeHusi (MHAYKTHBHbIE, [eAyKTUBHbIe, IO aHAaJOTUM),
BBISIBJIAITb 3aKOHOMEPHOCTH M MPOTHMBOPEUMsi B pacCMaTpUBaeMbIX SIBJIEHUSIX, (POPMY/IMPOBATh
BBIBO/IbI U 3aKJTFOUEHHSI;

MPUMEHSATH B TIpOliecce MO3HaHUS UCTO/b3yeMble B XMMUU CHMBOJIMUeCKHe (3HAKOBBIE)
MO/IeJd, IpeoOpa3oBbIBaTh MOZe/TbHbBIE TPE/ICTABIeHUS] — XUMUUeCKUN 3HaK (CHMBOJI) 37IeMeHTa,
xuMuueckass ¢GopMysa, ypaBHEHHMe XUMHWUECKOW peaki[id — TpUd pelieHud yueOHbIX
TO3HaBaTe/bHbIX U TMPAKTUUeCKUX 3ajiau, NPUMeHSITb Ha3BaHHble MOJe/bHble Mpe/CTaB/eHus
JI71s1 BBISIBJIEHUSI XapaKTePHbBIX MPU3HAKOB U3yuaeMbIX BellleCTB U XUMUUeCKUX peaKLivi.

2) 0a3oBbIe MCC/IeI0BATE/IbCKHE [[eHCTBHUSA:

BJIaZleTh OCHOBAaMM METO/I0B Hay4YHOI'0 ITO3HaHUs BeI|eCTB U XUMUYeCKUX peakKiui;

dbopMynvpoBaTh 1€l W 3a/lauyd  MCC/Ie[iOBAHUs], WCII0/Ib30BaTh IIOCTaB/leHHbIE U
CaMOCTOSITe/IbHO CpOpMy/IMPOBaHHbIe BOMPOChI B KaueCTBe MHCTPyMeHTa IMO3HaHUS U OCHOBBI
17151 pOPMUPOBaHUS TUIIOTEe3bI 10 POBEPKe MPaBU/IbLHOCTU BbICKAa3bIBAEMBIX CYKeHU;

13



B/Ia/leTh HaBbIKAMH CaMOCTOSITE/IbHOTO TIIAHUPOBAHUS U TIPOBeJeHUs YueHUUYeCKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBaTb yMeHHs HaO/FO/IaTh 3@ XOZOM IpOoLiecca, CaMOCTOSITeTbHO
TIPOTHO3UPOBAaTh €ro pe3y/abTar, (GopMmysupoBaTh 0000IeHHsT W BBIBOABI OTHOCHUTETHHO
JIOCTOBEPHOCTU Pe3yJIbTaTOB MCC/Ie/JOBaHUs], COCTAB/STb 00OCHOBAHHBIM OTYET O MPOZeTaHHON
pabore;

npuoOpeTaTh OMBIT YUYEHUUECKOW WCC/Ie/[OBAaTeIbCKOW UM TIPOEKTHOM JIesATebHOCTH,
TIPOSIB/IAT CTMIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITe/IbHOMY TIOMCKY METO/IOB pelleHust
MpaKTUUeCcKUX 3a/jad, TPUMEeHEeHUI0 pa3/IMUHbIX MeTO/I0B TIO3HAHUSI.

3) pa6oTa c uadopmaluei:

OpUEHTUPOBATbCS B pa3lMUHbIX HCTOUYHMKAax HWH(opMaluu (Hay4yHO-TIOMYy/IsipHast
nUTepatypa XWMHYeCKOTO COZiep)KaHHusi, CrpaBOuHble T0co0Ousi, pecypchbl VHTepHeta),
aHa/M3upOBaTh HHGOPMALIMI0 Ppa3/MuHbIX BUAOB W (OpPM TpeJCcTaB/ieHHs], KPUTHUYECKU
OLIeHUBATh €& J0CTOBEePHOCTb U HETIPOTUBOPEUNBOCTh;

dbopMyMpoBaTh 3arMpockl M TIPUMEHSITb pa3/IMuHble METOABI TMPU TMOHCKe U O0TOope
uHpopMaLyY, HeoOXOAUMOM [Jisl BBITTOJIHEHHS] yUeOHbIX 3a/iau Orpee/IEHHOTO THTIa,;

npuoOpeTaTh OIBIT UCI0JIb30BaHKs WHGOPMAI[MOHHO-KOMMYHUKATUBHBIX TeXHOJIOTUHN U
PAa3/IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITE/TLHO BBIOMPATh ONTUMa/bHYIO (hOpMY MpeCTaB/IeH|s UHPOPMaLUHU (CXeMBI,
rpaduKy, JuarpaMMbl, TaOULIbI, PUCYHKH U IDYTHeE);

WCMO/Ib30BaTh HAyuHBIA $3bIK B KaueCcTBe CpeACTBA MPH pabdoTe € XHUMUUYECKOH
vH(opMalyeli: TIpUMEHSITb MeXXIpeAMeTHble ((dusnueckrie W MaTeMaTHuyeCKWe) 3HaKd U
CUMBOJIbI, (hopMyJibl, abOpeBHUATYyPbl, HOMEHK/IATYPY;

HCI10J/Ib30BATh 3HAKOBO-CUMBOJ/IMYECKHUE CPEeACTBA HaryIIJHOCTH.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /[efiCTBHA:

3alaBaTh BOTIPOCHI TI0 CYIIIECTBY 00CY»X/1aeMOi TeMbl B XOZie Maiora /Ui AUCKYCCHH,
BbICKa3biBaTh UJeH, (OpMY/IHMPOBaTh CBOW TPEAJIOKEHHS OTHOCHUTETbHO — BBITIOJIHEHUS
TIpe/lI0YKeHHOM 3a/jauu;

BBICTYTATh C Mpe3eHTalyell pe3y/ibTaTOB M0O3HABaTebHOW [1eATeNbHOCTH, MOTy4YeHHbIX
CaMOCTOSITeJIbHO W/IA COBMECTHO CO CBEPCTHUKAaMW TIPU BBIMOJIHEHUM XUMHUYECKOTO
JKCTIepUMeHTa, TIPaKTHUeCKOW paboThl TI0 HCC/Ie0OBAaHWIO CBOWCTB H3yuyaeMbIX BeIIeCTB,
peanu3alu yueOHOro rMpoekTa, U (POPMYIMPOBaTh BBLIBOJBI IO pe3y/bTaTaM IPOBeAEHHBIX
WCCIIeJOBaHUM MTyTEM COTJIaCOBaHUS MO3UIUH B X0Zie 00CyKaeHHsI 1 0OMeHa MHEHUSIMH.

PEFYJIHTI/IBHBIE YHUBepPCA/IbHbIE y'-l66l-lble ,Z[EﬁCTBHH:

CaMOCTOSITe/IbHO IUIAHUPOBAaTh U OCYLIECTB/ISATh CBOK) IT03HABaTe/bHYIO [leSTe/IbHOCTD,
oripefiesisisi eé LIeM M 3aJjaud, KOHTPOJIMPOBATh W 0 Mepe HeoO0XOJUMOCTH KOPPEKTHPOBAaTh
Tipe/ijlaraeMblii aJiITOPUTM [IeHCTBUM TIPY BBITIOJHEHWH Y4eOHBIX W MCC/e/joBaTelbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3¢ deKTUBHBIN Cr10CO0 UX pelieHHs C YYETOM TMOyYeHUs] HOBBIX 3HAaHUH O
Bell|eCTBaX U XMMHUUYECKUX PeaKLusix;

OCYILL[eCTBJISITh CAMOKOHTPOJIb ZleATe/IbHOCTH Ha OCHOBE CaMOaHa/lr3a U CaMOOL[eHKHU.

INIPEIMETHDIE PE3YJ/IbTATDBI
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IIpeameTHbIe pe3y/bTaThl OCBOEHHSI IPOTPAMMBI TI0 XMUMUM Ha yry0sIéHHOM YpPOBHE Ha
ypOBHe cpefHero o0miero obpa3oBaHMs BK/IIOUAIOT Crieluueckre sl yu4eOHOTO TipeameTa
«XUMUsi» HayuyHble 3HaHUS, YMEHHUS W CIOCOObI ZeMCTBUI TI0 OCBOEHUWIO, WHTeprpeTalyuu U
1peoOpa30BaHUI0 3HAHUM, BUBI I€ATELHOCTH TI0 TIOJYUYEHUI0 HOBOTO 3HAHWS U TIPUMEHEHUIO
3HAaHWM B PA3/IMUHbIX yueOHBbIX CUTyal[UsiX, a TakKkKe B peaslbHbIX >KU3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C XUMHeW. B mporpamMme Mo XMMWUU TIpeIMETHbIE pe3yJ/bTaThl TPeZCTaB/IeHbI 10
rofiaM u3yueHwUs..

10 KJIACC

[IpenMeTHBIe pe3y/ibTaThl OCBOeHUs Kypca «OpraHnyeckasi XUMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTb TIpeACTaBAeHUN: O MecTe W 3HaueHWW OpraHUuecKol XUMHU B
CHCTeMe eCTeCTBeHHBIX HayK U eé poju B 00ecrieueHUH yCTOWYMBOTO Pa3BUTHS YesIOBEUeCTBa B
pelieHry TMpo6ieM 3KO/IOTHUYeCKOM, SHEePreTHUeckod M TIMINEeBON 0e301acHOCTH, B Pa3BUTUU
Me/IUI[UHBI, CO3/IaHUM HOBBIX MaTepuasioB, HOBBIX HMCTOUHUKOB 3HEpPrud, B 00ecrieueHuu
PaLMOHAIBHOTO TPUPO/IOTI0/Ib30BaHus, B (OPMHUPOBAHUM MHUPOBO33DEHUSI U 00ILel KY/IbTyphI
YyesloBeKa, a TaKKe JKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIIEHWS K CBOEMY 370pPOBBIO |
TIPUPO/IHOM Cpe/ie;

B/Ja/leHUe CHUCTeMOM XHWMHYeCKHWX 3HaHWW, KOTOpas BKJ/IIOUaeT: OCHOBOIOJAararolye
TIOHATUSI — XUMWUYECKWM 37IeMeHT, aToOM, [P0 YW 3/eKTpOoHHas o0osjiouka aToma, Ss-, p-, d-
aTOMHbIe OpOWTany, OCHOBHOE U BO30Y)KJEHHOE COCTOSHUSI aTOMa, TMOpPWAW3alvsi aTOMHBIX
opbuTanedl, WOH, MOJIEKysa, BaJ€HTHOCTb, 3JIeKTPOOTPHULIATE/LHOCTb, CTeTeHb OKHUCJ/IeHUS,
XUMUYecKasi CBSI3b, MOJIb, MOJISIpHas Macca, MOJISPHBIA 00BEM, Yr/IepoAHBIA CKeJeT,
(dyHKIMOHA/bHAsL TPYMIa, pajuKaa, CTPYKTYpHble ¢opMysbl (pa3BEépHYThIe, COKpalEHHbIE,
CKeJleTHbIe), M30MepHusi CTPYKTYpHas U TPOCTPaHCTBeHHasi (reoMeTpuueckas, OMNTUYecKas),
M30Mepbl, TOMOJIOTUUECKWUW psi[i, TOMOJIOTH, YIJIeBOAOPOAbI, KUC/IOPOJA- U a30TcojeprKallue
opraHuyeckvde CoeJMHeHUs, MOHOMeD, IOJIMMep, CTPYKTYpHOe 3BeHO, BbICOKOMOJIEKYJsIpHbIe
COeJJMHEHUs; TeOpuH, 3aKOHbI (Tepuoauueckuil 3akoH [1. V. MeHpeneeBa, Teopusi CTPOeHUsI
opraHvueckux BewjectB A. M. bBytsepoBa, 3aKOH COXpaHeHUsI MacCChl BellleCTB, 3aKOH
COXpaHeHUsi W TIpeBpallleHUsi SHepPruyd TIPU XUMHUYEeCKUX peaklUsixX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH, MUPOBO33pDeHUeCKHWe 3HaHUs, JieXalllie B OCHOBe TOHHMaHUs
MPUUYMHHOCTU W CUCTEMHOCTH XUMHUYECKUX SIBJIeHUM; TIpe/iCTaB/leHusi O MeXaHH3Max
XUMUUECKUX peaklii, TepMOJUHAMHUUYEeCKMX W KUHETUYeCKHMX 3aKOHOMEpPHOCTAX UX
MPOTeKaHUsl, O B3aUMHOM BJIMSIHUM aTOMOB W TPyNM aTOMOB B MoOJeKyJjaxX (MHAYKTUBHBIA U
Me3oMepHbIi 3¢ dekThl, opueHTaHThl [ 1 Il poza); dakronornueckre CBefieHUs] O CBOWMCTBAX,
CoCTaBe, TOJTyueHUH ¥ 6e301acHOM UCTI0Ib30BaHUH Ba’KHEHMIIINX OPTaHUYeCKUX BeI|eCTB B ObITY
U TIPAaKTUUeCKOW [leATeNbHOCTH UesioBeKa, OOIIMX Hay4YHbIX TMPUHIUIIAX XUMUUECKOTO
TPOM3BO/ICTBA (Ha MpUMepe MPOM3BO/CTBAa MeTaHoJIa, epepaboTku HehTH);

chOpMHPOBAaHHOCTh ~ YMEHWM:  BBLISIBASATH ~ XapaKTepHble  TMPU3HAKU  TIOHSTUH,
yCTaHaB/IMBaTh UX B3aWMOCBSI3b, KCII0/Ib30BaTh COOTBETCTBYIOLLME TIOHSTHSI MPU OMMCAHUU
COCTaBa, CTPOEHHsI U CBOMCTB OPraHUYeCKUX COe/IMHeHUH;

Cc(OPMHUPOBAHHOCTb YMEHUIA:

WCTIOMb30BaTh XMMHUUECKYH0 CHMBOJIUKY [i/I8  COCTaB/IeHUSI MOJIEKY/SIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHBIX) (POPMY/T OpraHnyecKuX BelllecTs;

COCTaB/SATh ypaBHEHUSI XUMHWYECKMX peakI[iii UM pPacKpbiBaTh MX CYIIHOCTE:
OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX ~ Peaki[uii  MOCPeJCTBOM COCTAB/IEHUSI  3JeKTPOHHOTO
OasmaHca ITUX peaki[Wi, peaklMi MOHHOTO oOMeHa TIyTéM COCTAaB/IeHUs WX TIOMHBIX W
COKPAIL[EHHBIX UIOHHBIX YPaBHEHU;

W3roTaB/MBaTh MO/JIeJId MOJIeKYJl OpraHMYeCcKWX BeLecTB [jId WUIFOCTPALUU UX
XUMHUYECKOT0 Y TIPOCTPAHCTBEHHOT'O CTPOEHHMSI;
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chOpMHPOBAaHHOCTh ~ yMEHWM:  yCTaHaB/IMBaTh  MPHUHAJJIEKHOCTb  M3yUEHHBIX
OpraHMYecKHMx BeLeCTB [0 MX COCTaBy M CTPOEHHIO K OIpeZe/éHHOMY KJaccy/Tpyrie
coeIMHeHWH, laBaThb UM Ha3BaHU M0 cucTreMathueckoii HomeHkatype (IUPAC) u npuBoauTh
TpUBUA/IbHbIE Ha3BaHWs [JI1 OTZe/bHbIX Ipe/CTaBUTe/ell OpraHMYeCcKUX BellecTB (3TWUJIEH,
alleTUIeH, TOJyOJ, TJIMLIEPUH, STU/IEeHT/IMKO/b, (eHom, (opManberus, aleTanabJerus], aleToH,
MypaBbMHasi KMCJI0Ta, YKCyCHasi KUC/I0Ta, CTeapuHOBasi, 0JIEMHOBAs!, MaJlbMUTHHOBAs KUCJIOTHI,
[JIMLYH, ajaHWH, MajabTo3a, ()PYKTO3a, aHW/IWH, JUBUHW/, U30MpEH, XJOPOIpeH, CTUPOJ U
ApyTHe);

chOpMHPOBAHHOCTh YMEHUSI OIpefeNisiTb BUJ, XMMHUYECKOW CBSI3M B OpPraHUUeCKHUX
coeZIMHeHUsX (KOBa/leHTHAsl U NOHHAsI CBsI3b, O- U M-CBSI3b, BOJOPO/HAsI CBSI3b);

chOpMHPOBAaHHOCTh YMEHUSI MPUMEHSATH IT0JI0’KEHUSI TeOpUM CTPOEHUs] OpraHUuecKHUX
BemiectB A. M. ByTtnepoBa st 00bsiCHEHHSI 3aBUCMOCTH CBOMCTB BeIleCTB OT MX COCTaBa U
CTPOEHMUS;

c(OPpMHPOBAHHOCTbL YMEHUW XapaKTepu3oBaTb COCTaB, CTpOeHHe, (uU3UUYecKre U
XUMUUeCKUe CBOMCTBAa TUMMUUHBIX MPeJCTaBUTe el pa3/inyHbIX K1aCCOB OPraHUUYeCKHX BelleCTB:
aJIKaHOB, LIMKJI0A/KaHOB, aJKeHOB, a/JKaJMeHOB, aJKWHOB, apOMaTHYeCKUX YIJ/IeBOJOPO/OB,
CTIMPTOB, a/bJIeTH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX M CJIOKHBIX 3(UPOB, YKUPOB,
HUTPOCOeAVHEHU! U aMUHOB, aMUHOKHCJIOT, O€JIKOB, YT/IeBOJOB (MOHO-, IU- U TIONIMCaXapH/iOB),
W/IIOCTPUPOBaTh T'eHETUUeCKyH) CBSI3b MeXJYy HUMU YypaBHEHUSIMU COOTBETCTBYHOIIMX
XUMUAYECKUX peakL1il C UCTI0Ib30BaHHEeM CTPYKTYPHBIX (opMy;

chOpMHPOBAaHHOCTh yMeHHUsI TOATBep)KJaTb Ha KOHKPETHbIX TMpUMepax XapakTep
3aBUCUMOCTH DPEaKI[MOHHOW CIIOCOOHOCTM OpraHU4YeCcKWX COeJWHEHWH OT KPaTHOCTU U THIIa
KOBaJIeHTHOM CB$i3U (O- U T-CBSI31), B3aMMHOTI'0 BJIUSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKy/iax;

c(OPpMHPOBAHHOCTb YMEHMsI XapaKTepr30BaTb HCTOYHUKU YT/IEBOJOPOJHOTO ChIPbsi
(HedTh, MPUPOAHBIA Ta3, yroyb), CrocoObI ero TepepabOTKU W TIPAKTUYeCKOe MpPUMeHeHHe
MPO/IyKTOB I1epepaboTKy;

chOpMHPOBAHHOCTh BJIafIeHHsI CUCTEMOM 3HAHWM O eCTeCTBEHHO-HayUHbIX MeToZax
TO3HaHWsT — HAO/MIOAEeHUH, UW3MepeHWH, MO/IeIMPOBaHMY, SKCIiepuMeHTe (peajibHOM |
MBIC/IEHHOM) ¥ YMeHUSsI IPUMEHSITh 3TU 3HaHUS;

cOPMHUPOBAHHOCTbL ~ yMEHHUs TIPUMEHSITb ~ OCHOBHbIE  Ofepaljid  MBbICJTUTeTbHON
JesITebHOCTY — aHalu3 W CHHTe3, CpaBHeHWe, 0000IeHHWe, CHUCTeMaTHU3alliio, BbISB/IEHHE
TIPUUKMHHO-C/Ie/ICTBEHHBIX CBsI3eM — /151 U3yUeHHsl CBOMCTB Bell[eCTB U XUMHUUEeCKUX peaki[ui;

chOpMHPOBAHHOCTh YMEHU: BbISIB/SITH B3aMMOCBSI3b XUMUUECKUX 3HAHUM C MOHATUSIMU
W TIpe/CTAaB/IeHUSIMU [JPYTUX €eCTeCTBeHHO-HAayUHbIX IIpeJMeTOB [jisi 0Oojiee OCO3HAHHOTO
TOHUMAaHUSI CYIIHOCTU MaTepuaJbHOTO0 eJUHCTBA MHpA, MCI0/Ib30BaTh CHUCTEMHbIe 3HAHUS 10
OpPraHUYeCcKOW XUMUH [jisi OOBSICHEHHSI Y TPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIUX eCTeCTBEHHO-
HayuHY0 TIPUPOJY;

c(OPMHPOBAHHOCTb YMEHUM: TPOBOAUTH pacCuéTbl M0 XUMHUYECKUM ¢opMyraaM WU
yPaBHEHHUSIM XUMHUECKUX PeaKI[Ui C WCII0/b30BaHWeM (DU3NuecKuX BeqUurH (Macca, 00bEéM
ra3oB, KOJIMUECTBO BeIlleCTBa), XapaKTepU3YyHIMX BellleCTBA C KOJIMYECTBEHHOW CTODOHBI:
PacuéThl M0 HAXOXKJEHUI0 XMMHUUYeCKOU (hopMysibl Bell[eCcTBa IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMUAYECKUX 3JIEMEHTOB, TTPOAYKTaM CrOPaHusl, TVIOTHOCTH ra3000pa3HbIX BeLeCTB;

chOpMHPOBAHHOCTh YMEHUI: POTHO3MPOBATh, aHA/IM3UPOBaTh U OL|eHUBATh C MO3ULUI
9KO0JIOTHUeCKOW 6e30MacHOCTH T0C/Ie/ICTBUSI OBITOBOM U TIPOM3BO/ICTBEHHOH [lesITe/TbHOCTU
ye/ioBeKa, CBSI3aHHOW C TepepabOTKOM BeIecTB, HWCIO/b30BAaTh TIOyYeHHbIe 3HAHUS [IJIs
TIPUHSITUSI TPAMOTHBIX pellieHui TTpobsieM B CUTYaLMsX, CBI3aHHBIX C XUMUEH;

chOpMHPOBAHHOCTh YMEHUI: CAMOCTOSATETbHO TJIaHUPOBaTh W MPOBOJUTh XUMUUECKUN
9KCTIepuMeHT (TIo/yueHue U 3yueHue CBOMCTB OpraHnyeCcKUX BelleCTB, KaueCTBeHHbIe peaKLuu
yIJIeBOZIOPOZIOB  Pa3/IMUHbIX KJ/IaCCOB U KUCJIOPOJACOJeprKallluX OpraHUuecKuX BelecTB,
pellieHWe SKCIIepUMeHTa/lbHbIX 3a/lad  TI0 PAacro3HaBaHHIO OpraHUUecKuX BelecTB) C
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cobmofileHeM TipaBu  Oe3omacHOro  obOpailjleHUss C  BelljeCTBaMH U J1abopaTOpHBIM
obopyzoBaHreM, (OpPMYJIMpPOBaTh 1ie/ib WCC/IeJOBAaHUs, TIPE/CTAaBISATh B Pa3UuHON (opme
pe3y/bTaThl SKCIIePUMEHTa, aHa/IM3UPOBaTh # OL|eHUBATh UX 10CTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTb YMEHUIA:

cobmoiaTh MpaBr/a 3KOJOTHUECKH Iie/iecoo0pa3Horo IoBefieHUs B ObITY U TPYJOBOM
JiesITeIbHOCTU B LieSIX COXPAHEHUs] CBOEro 370POBbsl, OKPY)Kalolljeil TPUPOJHON cpefbl U
JOCTV)KEHUSI € yCTOMUYMBOIO Pa3BUTHSI;

0CO3HaBaThb OMACHOCTb TOKCHMYECKOTO [IeMCTBUSI Ha >KUBble OpPraHU3Mbl OIpe/eéHHBIX
OpraHWuYeCcKUX BelleCTB, IOHUMasi CMbICT TToka3atesisd [T/K;

aHa/M3UpoOBaTh  11e/1IeCO00pPa3sHOCTh  TIPUMEHEeHHsI  OPraHWYeCKUX  BeljecTB B
TIPOMBIIIIJIEHHOCTU U B OBITY C TOUKH 3PeHUsi COOTHOIIIeHUsI PUCK-TI0JTb3a;

chOpMHPOBAaHHOCTh YMEHM: OCYIIeCTB/ISATh 1ie/ieHarpaB/ieHHbId TOWCK XUMHUeCKOn
MHpOpPMALIMK B pa3MUHBIX MCTOYHMKAxX (HayuHasi U ydyeOHO-HayuHasi nUTeparypa, CpefcTBa
MaccoBod uHGopmaluy, VHTepHeT M Jpyrve), KPUTHYECKU aHaIM3UPOBaTh XWMHUYECKYHO
uH(OopMalLMio, TilepepadaTbiBaTh €€ U MCIO/b30BaTh B COOTBETCTBUM C IOCTaBJIeHHOW y4eOHOM
3a/iauei.

11 KJIACC

ITpeameTHble pe3ysbTaThl OCBOeHUsT Kypca «OOIas W HeopraHuyeckas XUMMsD»
OTpaXkatoT:

cOpMHUPOBAHHOCTb  TpEACTaBlIeHUH: O  MaTepualbHOM  eJUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U TT03HAaBaeMOCTH SIBJIeHWW MPUPOJbl, O MecTe ¥ 3HaYeHUU XUMUW B CUCTeMe
eCTeCTBEHHbIX HayK U eé ponv B 00ecrieueHNH YCTOMUMBOTO pa3BUTHs, B PelleHUH MpobdiieM
9KO0JIOTUUECKOM, SJHePreTUUeCcKor U TMUILeBOM 0e30MacHOCTH, B Pa3BUTHHU MeWLIUHBI, CO3aHUN
HOBbIX MaTepWasjioB, HOBBIX WCTOYHHMKOB JHEpPrud, B o0ecrieyeHWW palMoOHAIBHOTO
TIPUPO/OTIO/I30BaHMs, B (JOPMUPOBAHUN MUPOBO33peHUs U 0011ell KyIbTYpPhI Ue/IoBeKa, a TakxKe
9KO0JIOTMYeCKH 0O0CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO M TIPUPO/IHOM Cpe/e;

B/aJleHHe CHUCTeMOW XHWMHWUYEeCKWUX 3HaHWM, KOTOpas BKJIOUaeT: OCHOBOIIOJAraroliye
TIOHSITUSL — XUMHUUECKUI 37IeMEeHT, aTOM, si[PO aTOMa, U30TOIbI, 3/IeKTPOHHAs 000/I0UKa aToMa, S-
, p-, d-aToMHBIe OpOMTa/MM, OCHOBHOE W BO30YXAEHHOE COCTOSHUSI aTOMa, TUOpUAM3ALUS
aTOMHBIX opOuTaseld, HMOH, MOJeKy/a, BaJeHTHOCTb, 3J1€KTPOOTPULIATEILHOCTb, CTeleHb
OKHUCJIeHUsl, XUMHWuUecKas CBsi3b (KOBajleHTHas, WOHHas, MeTas/yinueckasi, BO/JOpPOJHas),
KpUCTas/yinueckasi pelléTka, XUMUYecKas peakLusi, PacTBOpP, 3JIEKTPOJUTHI, He3JeKTPOJUTHI,
3/IeKTPOJIUTHYECKasi ~ AUCCOLMalusi, CTeleHb /[WCCOLMALIMM, BOJOPOJHBIM  TOKa3aTelb,
OKUC/IUTE b, BOCCTAHOBUTE/b, TETJIOBOM 3()(PEeKT XMMUUECKON peakliiid, CKOPOCTb XMMUUeCKON
peakiuy, XUMHUUeCcKoe paBHOBeCcHe; TeOpUM U 3aKOHbI (Teopusi 3/IeKTPOJIMTHYECKOU
Juccolalmm, repyuoardeckuid 3akoH [1.M1. MeHpeneeBa, 3aKOH COXpaHeHHMs] MacChl BeLeCTB,
3aKOH COXPaHeHHsl U TpeBpallleHus] SHepruu MpU XUMHUUeCKUX peaKlMsX, 3aKOH TMOCTOSIHCTBA
COCTaBa BelIleCTB, 3aKOH /IeHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMUH,
MHUDOBO33peHUYeCKre 3HaHUs, JieXall[de B OCHOBe MMOHWMaHWsi MPUUMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJIeHWHM; COBpeMeHHble Tpe/ICTaB/lIeHUsI O CTPOEHWM BellecTBa Ha aTOMHOM,
MOHHO-MOJIEKY/IIPHOM ¥ HAJIMOJIEKyJ/IIPDHOM YDOBHSIX; TIpe/CTaB/ieHUusi O MeXaHH3MaxX
XUMAYECKUX peakluil, TepMOJWHAMMUeCKMX U KHUHeTUYeCKUX 3aKOHOMEeDHOCTSIX UX
MpPOTeKaHUs, O XUMHUECKOM paBHOBECUM, pacTBoOpax M  [JUCIEePCHBIX CUCTeMaXx;
(hakTo/IOTUECKHe CBe/leHUs] O CBOMCTBaxX, COCTaBe, MOyueHUH U 0e30rMacHOM HCIO/b30BaHWUU
BOXHEUIINX HEOpraHWUeCKHX BeIIeCTB B OBITY W MPaKTHUECKOW [esTe/TbHOCTH 4Ye/loBeKa,
0O0IIMX HayUHBIX MPUHLIMIIAX XUMHUYECKOT0 IPOU3BO/ICTBa;

chOpMHPOBAaHHOCTh ~ YMEHUM:  BBbISIBASTH ~ XapaKTepHble  TPU3HAKU  TIOHSTUH,
yCTaHaB/IMBaTh WX B3aUMOCB$3b, HCII0Jb30BaTb COOTBETCTBYIOIUE TOHSITUS TIPH ONMCAaHUU
HeopraHUuecKHX BellecTB U UX MpeBpalljeHu;
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c(hOpMHPOBAHHOCTh YMEHUSI UCMO/Ib30BaTh XMMHUUECKYI0 CUMBOJIMKY [JISI COCTaB/IeHUS
¢opMys1 BeleCTB M ypaBHEHMM XWMHUYECKHUX peakLUd, CHCTeMaTH4eCcKyl0 HOMEHK/aTypy
(IUPAC) u TpuBHanbHble Ha3BaHUSI OT/JebHBIX BeIleCTB;

c(OPMHUPOBAHHOCTb yMEHUsI OIpeJie/iATh BaJleHTHOCTb M  CTeNeHb OKWC/IeHUs
XUMHUUECKUX 3/IeMEHTOB B COeJUHEHUSX, BUJ, XHMHUUYECKOW CBSI3U (KOBa/ieHTHasi, WOHHas,
MeTaJl/InvecKas, BOAOPOHas), TUIl KPUCTA/UTMUECKOU PeIIéTKU KOHKPeTHOIO BelleCTBa;

c(OpMUPOBAaHHOCTL yYMeHHUsI OOBSICHSATb 3aBUCHMMOCTH CBOMCTB BeIleCTB OT BHjA
XUMUYeCKOW CBSI3M M THUIA KPUCTA/UTMUECKOW pelIéTKd, OOMeHHBIM M [JOHOPHO-aKLIeNITOPHBIN
MeXaHW3Mbl 00pa30BaHUs KOBAaJIeHTHOW CBSI3H;

c(OPMHPOBAHHOCTb YMEHMI: K1acCU(pULIMPOBaTh: HeOpraHWYecKue BelecTBa MO HX
COCTaBy, XWMUUECKHEe peakLMy MO0 Pa3/IUyHbIM IpPU3HAaKaM (UMCIy U COCTaBy pearupyroiux
BeleCTB, TeIJIOBOMY 3(QeKTy peakldyd, W3MEHEHUIO CTeleHel OKUC/IeHUs] S/IeMeHTOB,
00paTUMOCTH, yYaCTHIO KaTajau3aTopa W JpYyrHe); CaMOCTOSITeJIbHO BbIOMpAaTh OCHOBAaHUS U
KpUTepUM /151 KjlacCU(YKALMU U3y4YaeMbIX BELeCTB U XUMUYeCKUX peakLii;

chOpMHPOBAaHHOCTh YMEHHs pacKpbiBaTb CMbICJ Tepuojguyeckoro 3akoHa [I. W.
MeHzeneeBa U /I€EMOHCTPUPOBAaTh €ro  CHCTEMAaTHU3UPYIOIIYIO, OOBSCHUTENBHYIO |
MIPOrHOCTHUYECKYI0 (PYHKLINU;

c(OpMHPOBAHHOCTb YMEHUI: XapaKTepu30BaTh 3/1eKTPOHHOE CTPOeHHe aTOMOB U MOHOB
XUMHUYECKUX 37IeMEHTOB I1ePBOTO—4eTBEPTOro rmnepuozioB Ilepuoguueckoit cucrembl [I.U.
MeHnpeneeBa, MCI0/b3ysl TIOHATHUS «3HEpPreTUYecKue YPOBHU», «3HepreThyeckue MoAypPOBHU»,
«S-, p-, d-aToMHBIe OpOHMTaMM», «OCHOBHOE W BO30YKIAEHHOe 3HEpreTUYecKhe COCTOSHUS
aToMa»; OOBSICHSITh 3aKOHOMEDPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKUX 3/IeMEHTOB U HX
coeMHeHMI Mo nepuojam U rpymmnam [lepuoguueckoii cucremsl 1. VI. MeHzeneeBa, BaleHTHbIE
BO3MO)XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI MX 37IeKTPOHHBIX 000/104eK;

cOpMHPOBAaHHOCTbL YMEHHWM: XapaKTepu30BaTh (OMUCHIBATh) OOL[HMe XUMHUECKHe
CBOMCTBA BeILleCTB pa3/IMUYHbIX K/IaCcCOB, MOJATBEPXKJAaTh CYLeCTBOBAaHUE MeHEeTUYeCKOM CBS3U
MeXXJly HeOpraHMueCKMMU Bell|eCTBaMHU C IMOMOILbK YPaBHEHUM COOTBETCTBYOIIMX XUMUUYECKHUX
peakiui;

chOpMHPOBAHHOCTh YMEHHsI PaCKPbIBaTh CYILLIHOCTb: OKUC/IUTEIbHO-BOCCTAHOBUTE/IBbHbIX
peakiuii MoCpe/ICTBOM COCTaBJIEHUs 3JIeKTPOHHOTO 0asaHca 3TMX peakl|ii; peakuyi MOHHOTO
oOMeHa MyTéM COCTaB/eHHWS HMX TIOJHBIX W COKPAIIEHHBIX WOHHBIX YPaBHEHWH; peakLui
TUAPOAN3a; peakIuii KoMIuleKcooOpa3oBaHusi (Ha TpUMepe THIPOKCOKOMILJIEKCOB I[MHKA M
aTFOMUHUSA);

c(OPMHUPOBAHHOCTb yMeHUs OOBSCHATH 3aKOHOMEPHOCTH TIPOTEeKaHUS XWMHUYeCKHUX
peakiuii C Yy4yéTOM HX OJHepreTUUecKHWX XapaKTepUCTHK, XapaKTep W3MeHEeHHsI CKOPOCTH
XMMHUYECKON peakl[iy B 3aBUCMMOCTH OT Pa3/MUYHbIX (PAKTOPOB, a TaKKe XapaKTep CMelleHUs
XUMHYECKOT'0 paBHOBeCHSI 110/ BIMSIHHEM BHeIIIHUX Bo3/elicTBuM (rpuHLuI Jle [llaTenbe);

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTepru30BaTh XUMHUYECKHe peakKLUH, JeXKaliie B OCHOBe
TIPOMBIIIVIEHHOTO TIOJIyUeHHWs] CEepHOM KHC/JIOThl, aMMHakKa, OO0IIMe HayuHble TMPUHLIUIIGI
XUMUYECKUX TIPOU3BOJCTB; 1[e/ieco00pa3HOCTh TPUMEHeHUs] HeOpraHWYeCKUX BelecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKU 3PEHHsSI COOTHOIIEHHS PUCK-TIOJb3a;

c(OpMHPOBAHHOCTh BJaJIEHHWsT CUCTEMOM 3HAaHWKW O MeTOZaX Hay4yHOro I[103HaHUs
SIBJIEHWW TPUPOAbI — HaO/Mo[eHre, U3MepeHre, MO/IeIMPOBaHue, SKCIIEPUMEHT (peasbHbIA U
MBIC/IEHHBIN), UCMOJb3YEMbIX B €CTeCTBEHHbIX HAayKaX, yMeHUs NPUMEHSATb 3TU 3HaHUS TpU
9KCTIepUMEHTaZTbHOM HCC/IeIOBAaHUM BeIeCTB W /i1 OOBSICHEHHSI XUMWUYECKUX  SIBJIEHHH,
VIMEIOLIMX MeCTO B NIPUPO/ie, MPaKTUUeCKOM /leATelIbHOCTH YesloBeKa U B MOBCeHEBHOMW XKU3HUY;

chOpMHPOBAHHOCTh YMEHHUSI BbISIB/ISITh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C TOHSATUSIMU
W TIpeJCTaB/eHUsIMH JPYTHUX eCcTeCTBeHHO-HayuHbIX TIpeJMeTOB /jsi 0osee OCO3HAHHOIO
MOHMMAaHWS MaTepyuaJbHOrO eJJMHCTBA MHUPa;
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cOpMHUPOBAHHOCTb YMEHUsSI TIPOBOJUTH DPACUYEThI: C HCMOIb30BAaHHWEM TOHSATHMN
«MaccoBasi JI0Jisl BEI[eCTBa B PacTBOPE» U «MOJISIpHAsi KOHI[@HTPAIUsi»; MacChl BeI[eCTBa WU
00BbéMa ra3a 1O H3BeCTHOMY KOJIMUECTBY BellleCTBAa, MacCe WM OO0bEMY OJHOTO U3
YUaCTBYIOLMX B peakLMM BeIecTB; TEIJIOBOrO 3(deKkTa peakl[Md; 3HaueHHs BOZOPOAHOrO
ToKa3aTesisi pacTBOPOB KHWC/IOT U IIjejiouedl C W3BEeCTHOW CTereHbI0 [AWCCOL[MALMM; MacChl
(06BéMa, KosTMuecTBa BelljecTBa) MPOAYKTa PeakLiH, eC/TM OJHO W3 UCXOAHBIX BeIleCTB JaHO B
BUJle pacTBOpa C OIpeJe/éHHOM MacCOBOM [l0/lel pacTBOPEHHOTO BellleCTBa WM [JaHO B
n30bITKe (MMeeT TIPUMeCH); 0K BbIX0/a MPOAYKTA Peakiuu; 00bEMHBIX OTHOIIEHHI T'a30B;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITe/IbHO TJIAHUPOBATh W TIPOBOJUTb XUMHUUECKHUM
JKCIepUMeHT (TIpOBeZieHre peakivii MOHHOTO 00MeHa, TOATBep)K/jeHe KaueCTBeHHOI0 COCTaBa
HeopraHWUeCcKuX BeLLeCTB, OTpe/ie/ieHre Cpe/ibl PACTBOPOB BeILeCTB C MOMOIIIbI0 UH/IUKAaTOPOB,
V3ydyeHue BJIMSHUS pas/MuHbIX (PAaKTOPOB HAa CKOPOCTb XMMHYECKON peakluH, pelleHHe
9KCTIepUMeHTabHbIX 3a7lad 1o TeMaM «MeTtauibl» U «HeMmeTasnibi») ¢ cob/oeHreM MpaBuil
Ge3omacHoro obparijeHusi C BeljecTBaMH M JlabopaTopHbIM 000pyZOBaHKEM, (HOpMyIMPOBaTH
1[eJib  WCCIe/JOBAHUs, TPEJACTaB/IATL B pa3uuyHoON (opme pe3ysibTaThl 3JKCIIEPUMEHTA,
aHa/IM3MPOBaTh U OLIEHUBATb WX [JOCTOBEPHOCTh;

c(OopMHPOBAHHOCTh YMeHHUH: COOMI0IaTh TIPaBMJIA T10/Tb30BaHUs XUMUUECKOW TTOCYI0HN U
nabopaTopHbIM 000pyOBaHKeM, OOpalljeHHsI C BeleCTBaMU B COOTBETCTBHU C WHCTPYKLUSIMHU
10 BBITIOJTHEHHIO /1a00paTOPHBIX XWUMUUYECKHX OIbITOB, 3KOJIOTMUECKH Iiesiecoobpa3Horo
ToBeZieHUs] B ObITY W TPYAOBOW [eSTeTbHOCTH B 1Ie/IIX COXPAHEHWsI CBOET0 3/[0POBbS,
OKpy»)Katollleil TPUPOJHON cCpefbl W [AOCTMXKEHUsS e€ yCTOMUYMBOIO pa3BUTHS, OCO3HABaTh
OIaCHOCTh TOKCHMYECKOro /[eHCTBUS Ha >KUBble OpraHW3Mbl OIpe/le/IéHHbIX HeOopraHW4YecKUX
BeIleCTB, TOHUMAas CMbICJT noka3saress [T1K;

c(OPMHUPOBAHHOCTb YMEHHUM: OCYIIEeCTB/STh Lie/ieHarpaB/ieHHbI MOWCK XWMHUYeCKOM
WHGOPMAaLIMK B Pa3/IMUHBIX MCTOYHMKAX (HayuHasi U yuyeOHO-HaydHasi IUTeparypa, CpeicTBa
MaccoBodi uHdopMaluu, VIHTepHeT U [pyrue), KPUTHUYEeCKU aHaIM3UpOBaTh XUMHUECKYIO
vH(bopMaIHto, riepepabaThiBaTh €€ W UCIOIb30BaTh B COOTBETCTBUM C IOCTAB/IEHHOW yueOHOM
3a/iauei.
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TEMATHUYECKOE IVNIAHUPOBAHHUE

10 KJTIACC
KonnyecTBo yacoB
Ne  HaumeHoBaHHe pa3jie/ioB M Kontpo e Tipa ecKIe OJ/IeKTPOHHBIE (yudpoBbie) o0pa3oBare/ibHbIE
n/n TeMm NporpamMMsbl HTPOJIEHEI KTHHECKH ecypchl
porp Beero paboTsI paboTbI pecyp
Pa3sgen 1. TeopeTrnueckre 0CHOBbI OPraHMYeCcKON XUMUH
[TpegmeTt OopraHuYecKou
[ | Xumad. Teopust cTpoeHUst 3 BubmoTteka LIOK https://lesson.edu.ru/04/10
’ OpraHUYecKUX COeJUHEeHUM https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Wroro no pa3zpeny 8
Pazpgen 2. YrieBoaopojbl
21 [IpenenbHbie yr€BOAOPOAbI 5 bubnmoreka LHOK https://lesson.edu.ru/04/10
’ — aJIKaHbI, LIUK/I0ATKaHbI https://resh.edu.ru/subject/29/10/
A bubmmoreka LHOK https://lesson.edu.ru/04/10
2.2 yrneBOAOpOJBL: ankeHbl, 14 1

dJIKaJeHbI, d/IKWHBI

https://resh.edu.ru/subject/29/10/

23 Apomaruueckue 3 bubnmoreka LIOK
' YIJIEBOZIOPO/bI (apeHbl) httphttps://resh.edu.ru/subject/29/10/s://lesson.edu.ru/04/10

(o [T o | oK
) y AOPOA htthttps://resh.edu.ru/subject/29/10/ps://lesson.edu.ru/04/10

nepepaboTka

25 ["ajsioreHNpor3BO/iHbIE 4 1 bubnuoTeka LHOK https://lesson.edu.ru/04/10
' YIJIEBOZIOPOZOB https://resh.edu.ru/subject/29/10/

Ntoro no pa3zpeny 35

Pa3pen 3. Kuciopoacoaepikaiiie OpraHiuecKue CoeMHeHHs

3.1  Criuptbl. PeHON 11

20

bubnuoTeka LHOK https://lesson.edu.ru/04/10




KapboHunbHbIE COeAUHEHUS:

https://resh.edu.ru/subject/29/10/

39 | AIBAETHADI u KeTOHBL.  ,, BubnuoTeka LOK https://lesson.edu.ru/04/10
’ Kapb6oHoBbIe KHCJIOTHL. https://resh.edu.ru/subject/29/10/
CnoxxHble 3¢upbl. JKUpsI
bubmmoreka LHOK https://lesson.edu.ru/04/10
3.3 Yrnesopp! 9 1 https://resh.edu.ru/subject/29/10/
WNtoro no pa3peny 41

Pa3pen 4. A3oTcoeprkaliyue opraHnyecKue coeJuHeHUs

41 AMUHEL AMMHOKUC/IOTEIL. 1 1
benku
Ntoro no pa3peny 12

https://lesson.edu.ru/04/10

bubmmoreka LOK
https://resh.edu.ru/subject/29/10/

Paspesn 5. BbicokoMoJ1eKy/IsipHbIe COe/JHHeHUs

BbicokoMoneKysipHbie 6 BubmoTteka LOK https://lesson.edu.ru/04/10
COoeTMHEeHUS https://resh.edu.ru/subject/29/10/

Nroro no pa3peny 6

OBLIEE KOJIMUECTBO YACOB 102 3

I10 TTIPOT'PAMME
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HaumMmeHoBaHue  pas3jieJioB U  TeM

11 K/TIACC

KosinuecTBo uacoB

OnekTpoHHble  (uugpoBbIe)

Ne n/m MPOrpaMmbI Bcero Konrponbasie | IIpakTHHeckHe oOpa3oBaTe/bHbIE PeCypPChI
padoThI
Pazpgen 1. TeopeTrnueckue 0CHOBBI XUMHH
CtpoeHue aToma. Ileproguueckuii 3aKOH U bubmoTeka HOK
1.1 [Mepuoanueckass cucTeMa  XHMHYeCKuUXx 9 https://lesson.edu.ru/04/11
snemenToB /1. I. MeHzeneeBa https://resh.edu.ru/subject/29/11/
CtpoeHne  BeljecTBa MHoroob6pa3ue Bnbmorexa HOK
1.2 e peCTB . ’ p 11 1 https://lesson.edu.ru/04/11
. https://resh.edu.ru/subject/29/11/
bubnmoreka LHOK
1.3 XyUMUUeCcKue peakijuu 19 1 https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
Ntoro no pa3peny 39
Paszpen 2. Heoprannuyeckas Xumus
bubnuroreka LIOK
2.1 HemeTanner 31 1 https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
bubnuroreka LIOK
2.2 MeTannel 23 1 https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/11/
Nroro no pa3peny 54
Pa3zaen 3. XuMuA U XKU3Hb
MeToabl TIO3HAHUSI B XUMHMU. XUMHS U Bubmorexa HOK
3.1 A ' 9 https://lesson.edu.ru/04/11

JKHU3Hb
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Nroro nio pasgeny

OBIIEE KOJIMYECTBO
[TPO'PAMME

YACOB

I10

9

102
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KAJIEHJAPHO-TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TIACC

KosinuecTBo uacoB

Ne Tema vDOKa K I Hara JJ/IeKTPOHHbIE uudpoBbie
n/m yp Bcero OHTPO/IRHBIE | 1IPaKTHHUECKHE U3yuyeHHus1 00pa3oBaTe/IbHbIE PeCYPChI
paboTsI paboTbI

[TpemMeT ¥ 3HaueHWe OpraHUUECKOMN

1 XHUMUU, ripe/icTaB/eHUe o https://lesson.edu.ru/04/10
MHOroo0pa3uun OpraHUYecKHUx https://resh.edu.ru/subject/29/10/
coeIlMHEeHUH
ONeKTpOHHOe CTPOeHHe aToMa yTrJiepofa

’ (ocHOBHOE u BO30YXKIEHHOE 1 https://lesson.edu.ru/04/10
cocTosiHus). BasieHTHble BO3MOXXHOCTH https://resh.edu.ru/subject/29/10/
aToMa yrjepoa
XuMyUeckasi CBsI3b B OpPraHHUYeCKUX

3 COCAMHEHHAX. MexaHmMH 1 https://lesson.edu.ru/04/10
oOpa3oBaHUsi ~ KOBaJIeHTHOW  CBSI3H,
crocoObI pa3phiBa CBsi3el

4 Teopus  CTPOCHMA OPTAHMHECKIX 4 https://lesson.edu.ru/04/10
coepgrHenuit A. M. bytieposa
Bunpl H30MepUu: CTPYKTYypHas,

5 TPOCTPAHCTBEHHA. ITEKTPOHHbIE 1 https://lesson.edu.ru/04/10
b deKkTbl B MOJIeKyaX OpraHUUeCcKUx
CcoeIMHEeHU M
[MpencraBnenve o Knaccupukamyd U

6 cucTemMaThueckast HOMeHK/atypa 1 https://lesson.edu.ru/04/10
(IUPAC) opranruecKkux BeleCTB

7 KHaCCHq)HKaLlHH pedKin B https://lesson.edu.ru/04/10
OpraHuuecKou XUMUH

8 CucremaTtusaius U o0o0ijeHre 3HaHUM =~ 1
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I10 TeMe

AnKaHbBI: TOMOJIOTHUECKUHN psifi, oO1ast
¢bopmysa, HOMeHK/IaTypa U H30Mepus,
3JIeKTPOHHOE ¥ TPOCTPAaHCTBEHHOe
CTPOeHHe MOJIEKYT

https://lesson.edu.ru/04/10

10

11

12

13

14

15

duspueckue M XHMMHUECKHe CBOMCTBA
d/IKAHOB

HaxoxzeHve ankaHOB B TIpUpOJe.
CriocoObl TO/TyueHHsI W TIPUMeHeHHe
a7KaHOB

LIyK/10a/TKaHbI: obrtiast bopmyna,
HOMEHKJ/IaTypa u H30Mepus,
0COOEHHOCTH CTPOEHUS] U XUMUUYECKUX
CBOWCTB, CIOCOOBI ~ TIOJyueHHWs U
MIpUMeHeHHe

PemieHue  pacuéTHBIX  3afay  Ha
orpezie/ieHe MOJIeKY/ISIpHOU (hopMyIibl
OpraHMyYecKoro BelecTBa M0 MaCCOBLIM
JI0JISIM aTOMOB 3/IEMEHTOB, BXOZSILIUX B
ero cocraB. Cucrematusalmsi U
000011IeH1e 3HAHWH 110 TeEMe

AnKeHBI: TOMOJIOTUUECKUHN psifi, oO1ast
¢dbopmysia, HOMEeHK/IaTypa, 3JIeKTPOHHOe
u TIPOCTPAHCTBEHHOE CTpOeHHe
MoJsiekys. CTpyKTypHasi M LUC-TPaHC-
M30MepHsi AJTKEHOB

du3nueckue M XMMHUYeCKHWe CBOMCTBa
ankeHoB. [IpaBuio MapkoBHHKOBa

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

17

Cnoco0Obl MnojydyeHud W IIpUMEHeHHne
d/IKEHOB

[MpakTtrueckass pabora Ne 1 mo Teme
"[loiyyeHvie 3TH/IEHA U U3y4YeHUe ero
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CBOMCTB"
Pemenne  pacuéTHbIX ~ 3a7ady = Ha

18 orpefiesieHMe MOJIEKY/ISIPHON (OPMYJIb https://lesson.edu.ru/04/10
OpPraHuYecKoro BellecTBa
AnkanvieHsl: COTIPSDKEHHBIE,
19 M30/IMpPOBaHHbIe, KyMyJ/IMpOBaHHbIe. https://lesson.edu.ru/04/10
Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHMUSI
20 XuMHUUeCKHe CBOMCTBA COTPSDKEHHBIX https://lesson.edu.ru/04/10
[IMeHOB
g1 | CrmocobEl ToMyueHHs M mpHMeHeHMe https://resh.edu.ru/subject/29/10/
aJIKaJieHOB
ANKUHBI: TOMOJIOTUYECKUM psifi, o01jast
27 dbopmMyna, HOMEeHK/aTypa, 3JIeKTPOHHOe https://lesson.edu.ru/04/10
u MIPOCTPaHCTBEHHOE CTpOeHue https://resh.edu.ru/subject/29/10/
MoOJIeKyJ1, hr3nyecKre CBONCTBA
23 XuMuryeckue CBOKMCTBa alKMHOB https://lesson.edu.m/Ofl/lO
https://resh.edu.ru/subject/29/10/
24 KauecTBeHHble peakluM Ha TpPONHYHO https://lesson.edu.ru/04/10
CBS3b https://resh.edu.ru/subject/29/10/
75 Crniocobbl TosyyeHHsI W TIPUMeHeHHe https://lesson.edu.ru/04/10
aJIKMHOB https://resh.edu.ru/subject/29/10/
2% Perienue 3ajau: vpaCIJéTI:I 1o
yPaBHEHUIO XUMUUECKOW peaki[uu
97 Cucremarusanus 1 00001eHre 3HaHWHA
10 Teme
ApeHbI: TOMOTIOTUYECKWI psifi, 001jast
p |Jo0, oo Sneipon
https://resh.edu.ru/subject/29/10/
beH3oma W TOMyosia, MX (U3UYeCKUe
CBOMCTBA
29 XuMuHYecKre CBOKMCTBa apeHoB: peakLuy https://lesson.edu.ru/04/10

3aMeLeHust
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30

31

XUMHUECKHe CBOMCTBA apeHOB: pPeaki[i1
TIPUCOeIUHEHUs], OKUC/IEHe TOMOJIOTOB
OeH3o/1a

OcobeHHOCTH  XMMUYEeCKMX CBOMCTB
cTHUpOa

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

32

PemeHnie  pacuéTHbIX  3a7ay  Ha
onpejie/ieHHe MOJIEKYJIIPHON (hOPMYJIbI
OpraHMyecKoro BelecTBa

33

34

CrniocoObl TO/TyueHHsI W TIPUMeHeHHe
apeHoB

['enetnueckas CBA3b MeXIy
Pa3IMUHBIMU KJ1acCaMu YI/1eBO40POL0B

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

35

36

PacuéTel MO ypaBHEHUSM XUMUYECKUX
peaKiuii. CucreMaTH3arys u
000011[eHIe 3HAHUH T10 TEMe

[Mpupoansbiii ra3. [lomyTHble HeTsHbIE
rasbl

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

37

38

39

KameHHBINi yrosb UM TPOAYKTBI €ro
repepabOTKH

HedTtsr u criocobbl eé mepepabOTKU.
[TpumMeHeHWe TIPOAYKTOB TiepepaboTKu
HedTH

INenetnueckas CBA3b MeXIy
Pa3/IMUHBIMU KJ/IaCCaMU YTJIEBOJOPO/IOB

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

40

41

["anoreHoNpoU3BO/IHbIE YT/IEBOLOPO/OB:
3/IeKTPOHHOE  CTpOEeHHUe; peakiuu
3aMelleHus rajioreHa

[HevicTBre jesouen Ha
rajoreHNpou3Bo/Hble. B3aumopelicteue
[UrajoreHajkaHoB C  MarHuemM |
LUHKOM

42

CuctemaTtu3aius U 06001eHre 3HaAHUM

27




43

10 pazgeny "YrneBogopozs!"”
KonTtponbHass  pabota 1o  Teme
"Yrnesogopoasl"

44

[lpenenbHble  OAHOATOMHbBIE — CIIAPTHI:
TOMOJIOTUUECKUH psifi, ob1iast hopmyiia,
CTpOeHHre MOJIeKYI, n3omepus,
HOMEHK/IaTypa, KaccuuKaius,
¢u3ryeckre CBOMCTBA

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

45

46

XUMUYecKue CBOWCTBA  Ipefie/bHbIX
0JJHOATOMHBIX CITHPTOB

Crniocobbl TosyueHHsI U TIpUMeHeHHe
OZIHOAaTOMHBIX CIIMPTOB

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

47

48

49

[Tpoctbie 3¢upLI: HOMEHKIaTypa W
H30MepHsi, 0COOEHHOCTH (PU3MUECKUX U
XUMHUUYECKUX CBOMCTB

MHoroaTomMHbIe CIIUPTHI:
STWIEHIJIMKOJIb W [JIMLEpPUH, UX
(dur3nueckre U XMMHUUYeCKHe CBOMCTBa

Crniocobbl TosyueHHsI W TIPUMeHeHHe
MHOr0aTOMHBIX CLIMPTOB

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

50

deHor: CTpOeHHe MOJIEKY/TbI,
¢u3nueckre cBolcTBa. TOKCHMYHOCTh
(dheHo1a

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

51

52

53

54

XyMHUuecKre CBOMCTBa dheHOMa

CriocoObl  MoJIyueHHsI W TIPUMeHeHHe
theHona

[Tpaktueckass pabora Ne 2. Pemenue
JKCIIEPUMEHTa/IbHBIX  3a/lau [0 Teme
"CnupThl U eHosbI"

CucremaTH3alisi ¥ 00001eHHe 3HAHUI
110 TEMe

28

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/




Anbfieruipl U KeTOHBI: 3/IeKTPOHHOE
CTpoeHWe  KapOOHW/IBLHOW  TPYIIIbI;

https://lesson.edu.ru/04/10

2> rOMOJIOTHYeCKUe PSJbI, ob1iast https://resh.edu.ru/subject/29/10/
(dhopmyia, M30Mepusi U HOMeHK/IaTypa
56 Anbaeruzibi U KeTOHBL:  (u3NuecKue https://lesson.edu.ru/04/10
CBOMCTBA; peakLiuM NpUcoeuHeHusI https://resh.edu.ru/subject/29/10/
57 Peakiimu OKHC/IEHMSI U KaueCTBEHHbLbIE https://lesson.edu.ru/04/10
peaki1u ajib/IeTU/I0B U KETOHOB https://resh.edu.ru/subject/29/10/
58 CriocoObl TIONyYeHUs1 anbleTUJ0B U https://lesson.edu.ru/04/10
KeTOHOB https://resh.edu.ru/subject/29/10/
OJHOOCHOBHbIE rpejebHble
59 K&S)6OHOBLIE KHUC/IOThI OCEG%HHOCTH https://lesson.edu.ru/Ofl/lO
’ https://resh.edu.ru/subject/29/10/
CTPOEHHSI UX MOJIEKYJT
N3omepus u HOMEHK/IaT
60 K;[(>)60e1f013mx KHUCJIOT, HUX O(blisllzl{g:az}/)lael https://lesson.edu.ru/04/10
N ’ https://resh.edu.ru/subject/29/10/
CBOMCTBa
61 XuMHUUecKue CBOMCTBAa  TpeJe/bHbIX https://lesson.edu.ru/04/10
O/THOOCHOBHBIX KapOOHOBBIX KUC/IOT https://resh.edu.ru/subject/29/10/
OcoOeHHOCTH ~ CBOWCTB ~ MypaBbHUHOU
62 KUACIOThL. MHoroobpasue KapOOHOBBIX
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HeTpefie/TbHbIX
u apoMaTHUeCKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THUIPOKCHKAPOOHOBBIX
KucioT.  [IpeacTaBUTeNd  BBICIIMX
KapOOHOBBIX KHUC/IOT
64 [ToHsATHE O MPOW3BOAHBIX KapOOHOBBIX
KUCJIOT
65 CriocoObI  TO/TlyueHusi U TIpUMEeHeHHe
KapOOHOBBIX KHUC/IOT
66 CnoxxHble  3(UpBI:  TOMOJIOTMYeCKUi https://lesson.edu.ru/04/10

psii, obias  dopmysa, HW30MepUsi U

https://resh.edu.ru/subject/29/10/
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67

HOMEeHK/IaTypa
dusnyeckue M XUMHUYECKHe CBOMCTBA

3¢upoB

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

68

69

Pemlenve  pacuéTHbIX  3aja4y: IO
YPaBHEHHIO XMMHUYECKOW peakLWd, Ha
orpefiesieHe MOJIEKY/ISIPHON (OPMYIIbI
OpraHMYecKoro BelllecTBa

[TpakTnueckass pabora Ne 3. Pelenue
JKCIIePUMEHTA/IbHBbIX 3ajay II0 Teme
"KapboHoBble ~ KHUCHAOTBL.  CJIO’KHBIE

3¢upsI"

70

71

JKupbl:  cTpoeHue, (usMueckue U
XUMHYeCKUe CBOMCTBa (TUAPOIU3)
OcobeHHOCTH CBOMCTB YKHMPOB,

CoJlepKalliuX OCTaTKU Herpe/elbHbIX
JKAPHBIX KMCJIOT. JKUPBI B IPUPO/Je

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

72

73

74

Mbisla KaK COMM BBICIITUX KapOOHOBBIX
KHUCJIOT, UX Motolljee felicTBUe. [ToHsaTre
0 CHHTETHMYECKUX MOIIIUX CpeCTBaxX
(CMOQ)

leHeTnueckasi CBfI3b YI/IEBOAOPOJIOB U
KHUC/IOPOZICOZIepKallluX ~ OpraHuYecKux
Bell[eCTB

PacyéTbl M0 ypaBHEHUSIM XUMHUECKUX
peakLuii

75

76

Cucremarusanus 1 00001eHre 3HaHWHA
10 TeMe

OOmjasi xapakTepuCTHKa YIJIEBOJOB U
Kaccuukalys yrieBojoB (MOHO-, [U-
Y TI0JTMCaxapu/ibl)

77

MoHocaxapuzibl: (hr3nuyeckre CBONCTBA
Y HaXxOoXK/leHre B TIpUpo/ie

https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
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[IpuMeHeHUe T/IHOKO3bI, €€ 3HaueHHe B

https://lesson.edu.ru/04/10

78 >KU3He eI Te/TbHOCTH OpraHu3mMa https://resh.edu.ru/subject/29/10/
HNucaxapuabl: caxapo3a, MajibTO3a U
79 jmakTo3a. HaxogeHwe B mpupoje U
TpuMeHeHUe 1caxapu/i0B
ITonucaxapusl: TPOEHU
80 M;)Iilps;oiz Kéﬂ (I)I/I3I/ILIECKI(:Iep0e Ii https://lesson.edu.ru/Ofl/lO
. https://resh.edu.ru/subject/29/10/
XUMUUeCKUe CBOMCTBA, IPUMeHeHUe
81 [MToHsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX https:/lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
Peinienue pacueTHBIX 3a/a4 Ha
82 oripefie/ieHMe JOJIM BbIXOJA IIPOAYKTa
peakiiM OT TeOPeTUUYeCKU BO3MOYKHOT'O
83 Cucremarusanus ¥ 00001eHre 3HaHWIA
T10 paszeny
KonTponbHass ~ pabota 1o  Teme
84 "Kucnopozcogepxkaije opraHuyeckKye
coeHeHUST"
85 ﬁoMJ?eI;I{];n ;g;zzmgglgﬁ;;é H(;T)E)v([)eep?;e https://lesson.edu.ru/04/10
’ ’ N ’ https://resh.edu.ru/subject/29/10/
HOMeHK/aTypa 1 (r3nueckre CBOMCTBA
86 XuMuryeckue CBOMCTBAa anvdaTUueCcKux https://lesson.edu.ru/04/10
aMHUHOB https://resh.edu.ru/subject/29/10/
AHUIUH: T
87 OCO6ZHHOCTI/I CXBI(;/Ie;III/IeeCKI/IX al({:;lggf; https://lesson.edu.ru/Oé}/lO
https://resh.edu.ru/subject/29/10/
aHW/IMHA
88 Crniocobbl  TO/TyueHHsI W TIPUMeHeHHe https://lesson.edu.ru/04/10
anudaTUyecKux aMUHOB https://resh.edu.ru/subject/29/10/
AMUHOKHCIIOTBI:  HOMEHK/JaTypa U
89 v3omepusi,  (u3nuyeckue  CBOWCTBA. https://lesson.edu.ru/04/10
OTaenbHbIE rpe/iCTaBUTeN o- https://resh.edu.ru/subject/29/10/
AMHHOKHUCJIOT

31




XUMHUUYeCKue CBOMCTBA aMUHOKUCIIOT,
ux OuoJIoruYecKoe 3HaueHUe

https://lesson.edu.ru/04/10

90 aMUHOKUC/IOT. CHHTe3 W TUApPO/U3 https://resh.edu.ru/subject/29/10/
TenTHU/0B
91 benku Kak TpUpOJHbIE T[0JIMMEpHI; https://lesson.edu.ru/04/10
CTPYKTYyphI 6e/KOB https://resh.edu.ru/subject/29/10/
92 XumHueckue CBoMcTBa 6eKkoB
A3oTcozepkalue reTepoLUKINUecKre
93 coevHeHusi. HyKnenHOBblE KHC/IOTHI:
COCTaB, CTpoeHHe U OHojOrMUecKas
poJib
[TpakTrueckass pabora Ne 4. Permenue
94 3KCMepUMeHTabHbIX 3aau 10 TeMme
"A3oTCcojepKaliye opraHuyeckue
coenvHeHUs"
[TpakTueckass pabora Ne 5. Permienue
95 3KCMepUMeHTalbHbIX 3alau 10 TeMme
"PacrniosHaBaHue OpraHuYecKux
coeiMHeHU"
KonTponbHass ~ pabota 1o  Teme
96 "A3oTcogepxaliue opraHuyecKue
coeiHeHUST"
OcHoBHbIE TIOHSITUS XUMUU
97 BBICOKOMOJIEKY/ISIDHBIX ~ COeJUHEHUNH U
MeTO/Jbl UX CUHTe3a —II0/IMMepUu3aLus
Y TIOJIMKOHZIeHCaLUst
98 [TnacTmacchl. YTunusauus u https://lesson.edu.ru/04/10
repepaboTKa TlacTUKa https://resh.edu.ru/subject/29/10/
99 JnacTomepsl: HaTypaJbHbINI
CUHTeTHYeCKre Kayuyku. PesnHa
100 Bonoxksa: HaTypaJbHBbIe, https://lesson.edu.ru/04/10
WCKYCCTBEHHbIE, CUHTETHUYECKUE. https://resh.edu.ru/subject/29/10/
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101

102

HOJ’II/IMepr CIierira/JIbHOIro Ha3HaueHuda

[TpakTnueckass pabora Ne 6. Peienue
JKCIIePUMEHTA/IbHBIX 3ajay Il0 Teme
"Pacrio3HaBaHue I1jlacTMaccC U BOJIOKOH"

O06o0061eH1e U CUCTeMaTH3alIus
W3yUYeHHOIO0  Marepuajza [0  TeMme
"BBICOKOMOJIEKYJISIDHBIE COeIMHEeHMs "

OBINEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102
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11 K/TIACC

KosmuecTBo yacos

Ne Tema vooKa Hara JJ/IeKTPOHHbIE uudpoBbie

n/m Ma ypox Bcero Konrposbubie  IlpakTuyeckue U3yuyeHHusi 00pa3oBaTe/IbHbIE PeCYPChI

padoThI padoThI

1 ATtom. CocraB ATOMHBIX anep. 4 https://resh.edu.ru/subject/29/11/
XUMHUUECKHH 3/1eMeHT. 30Tombl https://lesson.edu.ru/04/11
CTpoeHue  37eKTPOHHBIX  00OIOUEK https://resh.edu.ru/subject/29/11/

2 1
aTOMOB, KBAaHTOBbIE UMC/Ia https://lesson.edu.ru/04/11

3 Knaccudukaimss XuMU4ecKrux 371eMeHTOB 1
(s-, p-, d-, f-3memeHTHI)

4 PacripefienieHuie 371€KTPOHOB 10 aTOMHBIM 1 https://resh.edu.ru/subject/29/11/
opbuTansaM https://lesson.edu.ru/04/11
ONeKTpOHHbIe KOH(Urypalid aTOMOB

5 3/IeMEHTOB B OCHOBHOM U BO30y>KZ€éHHOM = 1
COCTOSTHUH

6 OneKTpOHHbIe KOH(Urypal[id HWOHOB. 1
OJIeKTPOOTPULIATe/IbHOCTh
[Teproguueckuii 3akoH U [Teproguueckas

7 cucTeMa xumuueckux snemeHTtoB /. WU. 1 https://resh.edu.ru/subject/29/11/
MeHgeneeBa, CBsi3b C COBPEMEHHOU https://lesson.edu.ru/04/11
TeopHel CTPOeHUs aTOMOB
3aKOHOMEPHOCTH UW3MeHeHUsl CBOMCTB

8 XUMUAYEeCKUX 371eMEeHTOB M 00pa3yembIx 1
MM TIPOCTBIX U CJIOXKHBIX BeIeCTB I10
rpynnam U rnepuojam

9 Cucremarusalsi U 00001LleHHe 3HaHUM 1
10 TeMe
Bi/ipl XUMUYECKOU CBA3M. MexaHHgMH https://resh.edu.ru/subject/29/11/

10 obpa3oBaHUs KOBaJ/IeHTHOM cBs3u. 1

BogopoaHas cBsi3b. MexXMosieKy/sipHble

https://lesson.edu.ru/04/11
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11

B3alMO/IeNCTBUS

BaneHTHOCTb U BasleHTHbIe BO3MOKHOCTH
aToOMOB. CBSI3b 3/IEKTPOHHOW CTPYKTYPBbI
MOJIEKYJl C WX  TeoOMeTpUYecKUM
CTpOeHueM

12

13

[IpencraBnenus 0 KOMILJIEKCHBIX
COeJUHEHMSIX: COCTaB U HOMEHK/IaTypa

BeruecrtBa MOJIEKYJ/ISIPHOT O U
HEeMOJIeKYJ/IIDHOTO  CTpoeHusi.  Twumbl
KPHCTa//IMYeCKUX PpelIeTOK U CBOMCTBa
BellleCTB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

14

[ToHsTMe 0O [JUCTIEPCHBIX CHCTeMax.
[IpencraBnenue 0 KOJIJTOUTHBIX
pacTBOpax

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

15

16

WctrvHHBIe pacTBOpBI: HACBIL[EHHbIE U
HeHachbILLleHHbIe, pPacTBOPHUMOCTb.
Kpucrannorunaparsl

CriocoObl  BbIp@KeHHs  KOHLIEHTpAL[|UU
pacTBOpOB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

17

Pemienve 3ajau  C  WCIIOIB30BaHUEM
MOHATUM ""MaccoBasi Jj0/Isi pACTBOPEHHOTO

BelllecTBa'", "MoJiIpHasi KOHLieHTpaLus'"

18

19

Knaccudukanys U HOMEHK/IaTypa
HeOpraHUYeCKUX BelleCTB

CucremaTu3aiusi U 0000IeHWe 3HAHWH
10 TeMe

20

KontposeHast ~ pabora 1o  TemaMm
"Ctpoenuve atoma. [lepuoauueckuii
3akOH U [lepuoanueckas  cucrtema
XUMUYECKHUX 3/IeMEHTOB . n.
Menpeneea"”, "CtpoeHue BelljecTBa.
MHoroobpasue BeljecTs"”

35




Knaccudukaimss XuMUYeCcKUX peakivii B
HeopraH"yecKou U OpraHUuYecKoun
XUMHUHU. 3aKOH COXPaHEHHUsI  MacChl

21 BeIlleCTB; 3aKOH COXpaHeHUs U
ripeBpalleHusi SHEePruu MPU XUMHUeCKUX
peakLusx

oy TernioBble 3 pexThI XUMUAYECKUX https://resh.edu.ru/subject/29/11/
peakiyii. TepMoxyMUUecKue YpaBHeHUsI https://lesson.edu.ru/04/11
Boruncnenus 1o yPaBHEHUsIM

23 XUMUYECKUX peakiuit 51
TePMOXUMUUECKUM yPaBHEHHUSIM
CKOpoCTb XMMHMUECKOW peakLuu, eé .

24 3aBI/Il:()ZI/IMOCTL oT paBJII/Iqul:X CbI;KTZ)pOB. hitps://resh.edu.rw/subject/29/11/

https://lesson.edu.ru/04/11
Karanmus u kaTanu3aTropsl
25  T'omoreHHble U reTeporeHHble peakjuu https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
ITpakTnueckass pabora Ne 1 1o Teme

26 "BnvsHre pa3siMuHbIX  (DAKTOPOB  Ha
CKOPOCTb XMMHUUYECKOW peakuu"

7 ObpatuMble ¥ HeoOpaTHMbIe peakI[UH. https://resh.edu.ru/subject/29/11/
X¥MHYecKoe paBHOBecHe https://lesson.edu.ru/04/11
[Mpaktnueckass pabora Ne 2 1o Teme

28 "BmusiHue  pas3iduHbIX  (aKTOPOB Ha
T10JI0)KeHWe XUMHUYeCKOro paBHOBecHs"

ONeKTpPOIUTHYECKast JIACCOLIAALINS, https://resh.edu.ru/subject/29/11/

29 CunbHble u  cjabble  37IEKTPOJTUTHI.

https://lesson.edu.ru/04/11
CreneHb JuUCCOLMALMA
30 I};g?;i?; HP;I:CBTBB?;:;E B%%zép(fz;i?g https://resh.edu.ru/subject/29/11/
) https://lesson.edu.ru/04/11
rokasatesb (pH) pactBopa

31 'apponus COJIEeH. Peakijuy, https://resh.edu.ru/subject/29/11/

rpoTeKarlye B pacTBopax https://lesson.edu.ru/04/11

36




3JIEKTPOJIUTOB
ITpakTnueckass pabora Ne 3 1o Teme

32 "XuMHueckve peakLMM B pacTBOpax
3/1IeKTPOJIUTOB"
- I?;‘f{;ﬁ‘fe“%‘;’é‘;;i;iOB(‘)‘;;JSZE‘T’LZH . https:/resh.edu.ru/subject/29/11/
’ https://lesson.edu.ru/04/11
BOCCTaHOBUTEJIN
34 MeTon ~ 3/1IeKTPOHHOTO  (3/IeKTOHHO- https://resh.edu.ru/subject/29/11/
MOHHOT0) OasaHca https://lesson.edu.ru/04/11
35 ONeKTponMu3 pacTBOPOB U PacCIlIaBOB https://resh.edu.ru/subject/29/11/
BellleCTB https://lesson.edu.ru/04/11
36 Perienvie 3a1au pa3/iMuHbIX TUIIOB
37 Perienvie 3a/1au pas/iMuHbIX TUIIOB
38 Cucremarusanus 1 00001jeHe 3HAHUN
1o TeMe "XumMuyeckKue peakuu"
39 KonTtposnbHast pabora 1o TemMe
"Xumuyeckue peakyu"
[MTonoxxeHue HeMeTaJl/ioB B
40 I;IZT:I{ATIZTCK’ZP} Cg.CTeLKZeH);IZJI\:I;ZCKHE https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOEHUSI WX aTOMOB.
dusryeckre CBOMCTBA HEMETA/IIOB
a1 AnnoTponusi HemeTa/ZIoB (Ha TIpUMepe https://resh.edu.ru/subject/29/11/
KMC/I0po/1a, cepsbl, hocdopa U yrieposa) https://lesson.edu.ru/04/11
4 Bogopoa: mnonyueHue, dusnueckve u
XUMHUUecKUe CBOMCTBa. ['uapubl
13 gigsggffl' H;?ﬁ:{ﬁ?ﬂeqmzﬂqeng{iioﬂz https://resh.edu.ru/subject/29/11/
o ’ https://lesson.edu.ru/04/11
XUMHUUECKHe CBOMCTBA
44 ['anorenoBogopoabl. Baxueliie
KHUCJIOPO/ICOZIepoKall[re CcoeIMHeHUsI
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45

rajoreHoB

JlabopaTtopHble ¥ TPOMBIIIIEHHBIE
Croco0Obl MOTyYeHust rajioreHoB.
[IprmMeHeHue rajioreHoB u ux
CcoeIMHeHUM

46

[Tpaktnueckass pabora Ne 4. Pemenue
SKCIIepUMEHTa/lbHbIX 3a/a4 II0 TeMe
"T"anorensr"”

47

48
49

Kucnopop;: nabopaTopHbIe u
MIPOMBIIIJIEHHbIE  CIIOCOOBI  TTOTy4eHwus,
¢du3nueckie M XUMHUYeCKHe CBOMCTBa.
O30H. [IpuMeHeHne KUCI0POIa U 030HA
OKCHUBI U TIEPOKCHIBI

Peiiienue 3a4d4 pd3/IMUYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

50

Cepa: HaxoX/IeHHe B MPUPOJe, CIIOCOObI
nosiyueHust, GU3NYeCKre U XUMHUECKHe
CBOIiCTBa

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

51

CepoBopopo/, Cy/1b(puabl

52

Kucnopogcopepxatue COoeIUHeHUst
ceppl. OcCOOEHHOCTH CBOWCTB CepHOU
KUCJIOThI

53

[Mpaktnueckass pabora Ne 5. Perenue
5KCIIepUMEHTa/lbHBIX —3aJad [0 TeMme
"Cepa u eé coeguHeHUs"

54

55

56

A30T: HaxOXKJieHHe B TIPUPOJie, CITOCOOBI
TIOJTyYeHus], (pU3NUeCKre W XUMHUeCKHe
CBOMCTBA. AMMMAK, HUTPU/IBI

Kucnopopcoaepskarye COeIMHEHUST

azora. OCOOEHHOCTU CBOWCTB a30THOU
KUCJIOTBI

[IpumeHeHUe a30Ta U €ro COeAUHEHUM.
A30THbIe y106peHus

38

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11




57

docdop: HaxoxIeHHWe B  TIPUPO/E,
CrocoObl  TosydyeHus, (U3NUeCKHe U
XUMUueckre cBoMcTBa. Pochugbl u

dbochun

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

58

59

Oxkcugsl docdopa, pochopcoaepxaiiue
KucnoThl. Cosu hochopHOM KMCTOThI

[TprmeHeHue docdopa u ero
coenuHeHuit. @ocdopHbie yaobpeHust

60

[Tpaktnueckass pabora Ne 6. Permenue
SKCIIepVIMEeHTa/bHbIX  33Jad [0 TeMe
"A30T u dochop u ux coerHeHUSs"

61

62

Yriepos: HaxoxieHWe B TIPUPO/e,
aJIJIOTPOTIHbIE Mo UbUKALIY;
¢bu3nueckie M XUMHUYeCKUe CBOMCTBa,
TIpUMeHeHue

Oxkcup, yrnepoga(1l), OKCHU/I
yraepoaa(lV), yronbHasi Kuciota u eé
CoJiu

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

63

Perienue 3a4d4 pAd3/IMYHbIX TUIIOB

64

Kpemuuii: HaxoxjeHue B TpUpPOJe,
criocoObl  TIoNyueHWs], (u3nUeckue WU
XUMHUUEeCKHe CBOMCTBA

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

65

66

67

Oxkcup kpeMHUA(IV), KpeMHUeBast
KHCJI0Ta, CUJIUKAaThI

IIpumenenue KpPeMHUS " ero
coeguHeHuii. CTekso, ero IOJyueHue,
BU/IbI CTEKJIA

Pemmenue 3a4d4 pa3/IMYHBIX TUIIOB

68

69

Cucremarusalsi U 00001LleHHe 3HaHUM
o teMe "HemeTtasibl"

KontposmpHast ~ pabora  mo TeMe
"Hemeraser"
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70

AHanu3  pe3y/bTaTOB  KOHTPOJIBHOU
paboThI, KOpPPeKLs OMHO0K

71

72

73
74

75

[Tonoxxenne merannos B [leproanueckon
cucreme XUMHUECKUX 3/1EMEHTOB.
Oco0eHHOCTH CTPOEHUs  3JIEKTPOHHBIX
000/104eK aTOMOB MeTaJlJIOB

OO61iue du3MUecKre CBOMCTBA MeTAJlIOB.
[lpumeHeHre MeTa/uIOB B ObITYy W
TeXHUKe

CriaBel MeTa/ioB. Koppo3us MeTanioB
Perienue 3a/1au pa3/iMyHbIX THUIIOB
ONeKTPOXUMUUECKUN DAL, HaNpsUKeHU

MeTa/uioB. OO6IMe crocobbl MOTydeHust
MeTaJlJIOB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

76

77

OO01iast XapakTepuCTUKa MeTa/uioB [A-
TPYIIIbI [Tepuoanueckoit CUCTEMBI
XMMUUYECKUX 37eMeHTOB. Hatpuii wu
Kalui: Tony4yeHue, (Qusnyeckue U
XUMUYEeCKWe  CBOMCTBA, IpHMeHeHUe
TMPOCTHIX BEIeCTB U UX COeJJMHEeHUN

OOmjast xapakTepucTUKa meTannoB IIA-
TPYIIIbI [Tepuoanueckoi CUCTEMBI
XUMUYECKUX 3/IeMeHTOB. Maruui wu
Ka/JbLIUM: ToJ/iydeHue, (Quanueckue U
XUMUYECKHe  CBOMCTBA, IpHMeHeHHe
MPOCTHIX BEIIeCTB U UX COeJJMHEeHUN

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

78

79

JKécTtkocTh  BOABI M CTIIOCOOBI  eé
yCTpaHeHust

AMIOMUHUI: TIOSyyeHUe, (U3nUecKrie M
XUMHUUEeCKHe CBOMCTBA, IPUMEHEHHe

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

80

AMdoTepHble  CBOMCTBAa OKCHZA U
TU/IPOKCH/IA aJIFOMUHUS,

40




T'M/POKCOKOMITZIEKCBI  aFOMMHHUS,  UX
TIpUMeHeHHe

81

Peiiienue 3a/ida4 pa3/IMYHbIX THUIIOB

82

[Tpaktnueckass pabora Ne 7. Permenue
SKCIIepUMeHTa/lbHbIX 3ajad [0 TeMe
"MeTtaJiibl I/1aBHBIX NTOATPYIIN"

83

84

85

OOmasi ~ xXapakTepuCTHKa  MeTa/jloB
1MOOOYHBIX TOATPYTIT (B-rpymm)
[Tepyroanueckoil CHUCTEMbI XUMHUYECKUX
3/1eMeHTOB

dusnueckue M XUMUUECKHe CBOMCTBa
XpoMa M ero  COeAUHEHWM,  UX
TIpUMeHeHre

Baxneiilivie  coefvHeHUs] — Maprasiia.

[TepmaHraHaT Kajusi, ero OKUC/IUTeTbHbIe
CBOIiCTBa

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

86

dusnuyeckue M XUMHUUECKHe CBOMCTBA
)Kesesa U ero coejuHeHui. [lonyuenue u
NIpYMeHeHNe CIJIaBOB JKeJle3a

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

87

88

dusnueckue ¥ XUMHUUECKUe CBOMCTBA
MeJu U eé cCoeJUHeHU, X PUMeHeHe

dusnueckue M XUMUUECKHWe CBOMCTBa
UMHKAa U  €ero  COoeJUHeHWM,  UX
ripUMeHeHuUe. I'iIpOKCOKOMIIIEKChI
[[MHKA

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

89

[Mpaktnueckass pabora Ne 8. Permenue
SKCIIepUMEHTalbHbIX 3a/ja4y 10  TeMme
"Mertasuibl MOOOYHBIX MOATPyII"

90

91

PerieHue 3a/1a4 pa3/IMyHbIX TUITOB
O0600611eHMe u CUCTeMaTH3alIysI
W3yUueHHOro0  MaTepHaja TI0  TeMe
"Metamnb"

41




KoHTponbHas pabota 1o TemMe

%2 "Metamib" 1
93 AHanu3  pe3y/bTaTOB  KOHTPOJIBHOU 1
paboThl, KOPPEKI[Hs OLIHO0K
Ponb XUMUN B obecrieueHUN
94 yCTOWUMBOTO pa3BUTHs Ue/IOBeUeCTBa. 1
[MousTHE ) Hay4YHbIX MeTozax
WCCie/JOBaHUs BellleCTB
HayuHble  mpUHLUMBI ~ OpraHU3alydd
g5~ XMMHUeCKOro MPOU3BOJCTBA. 4
[TpoMmbIlIeHHbIE  CIIOCOOBI  MTOTyUeHHUsT
Ba)KHEUIILINX BelleCTB
XrMHYeckoe 3arpsi3HeHHe OKpY»Karollei https://resh.edu.ru/subject/29/11/
96 1
Cpefibl U ero Moc/e/[CTBUS https://lesson.edu.ru/04/11
97 Xumus U 3/10pOBbE uenoBeKa. https://resh.edu.ru/subject/29/11/
JlekapcTBeHHbIE Cpe/iCTBa https://lesson.edu.ru/04/11
98 Xumusg . Poss xumuu B 1
obecrieueHUH TIUILEBOM Oe30TTaCHOCTH
99 Kocmetnueckue u rapdomMepHbie 1
cpencTBa. beiToBasi Xxumust
100 ﬁ?ﬁﬁieHiH;TepOH;enbf:SéTgﬁiiigg 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
MaTepuabl
101 égﬁjﬁaqeaﬁne Ceml’/ICKOM MH;(S;:JI;IE;E; 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
yno0peHust
102 CucremaTusaiusi U 0000IleHWe 3HAHWK 1
0 TeMe
OBINEE KOJIMYECTBO YACOB 11O 102

I[TPOI'PAMME
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