CTAHOAPT CPEHEIO (NMOJIHOIO) OBLLIEI O O6PA30BAHUA
Mo XM

BA30BbII YPOBEHD

H3yuenue xumuu na 6azo6om yposne cpeoHezo (no1H020) oouie-

20 00pA308aHUA HANPAGIEHO HA OOCMUIICEHUE CE0YIOUUX Y enell:

. OCBO€HHE 3HAHMII O XMMHUYECKOW COCTABISIONICH E€CTECTBEHHO-
HAayYHOW KapTHHBI MHpPA, BAXHEHIINX XUMHUUECKUX MOHITHAX, 3a-
KOHAaX U TCOPHSX;

o OBJIaJIeHHE YMEHUSIMH MTPUMCHSTH MOJIYYCHHBIC 3HAHUS 1T 00h-
SICHGHHUSI Pa3HOOOPA3HbIX XUMHUYCCKUX SBJICHUH M CBOWCTB Be-
IIECTB, OICHKH POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOIIO-
TUH 1 TIOJY4YCHUH HOBBIX MaTePUAIOB;

. pa3sBUTHE MM03HABATCIILHBIX HHTEPECOB M MHTEIUICKTYaIbHBIX CIIO-
COOHOCTEH B TpoIecce CaMOCTOSTEITHLHOTO MPHOOPETCHUS XUMH-
YECKUX 3HAHUH C KCIOJb30BAaHHUEM PAa3JIMYHBIX MCTOYHHUKOB HH-
(hopMaryn, B TOM Yrciie KOMITBIOTEPHBIX;

o BOCIIUTAHHE YOEXKIEHHOCTH B MO3UTHUBHOW POJIM XHMHUU B KU3HU
COBPEMEHHOT'0 00IIeCTBa, HEOOXOIUMOCTH XUMHUECKU TPAMOTHO-
T'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U OKPY’KaIOIIEeH Cpee;

o NMpUMeHeHNe MOJy4YeHHbIX 3HAHUH ¥ YMeHUil 111 6e301macHoro
WCIOJIh30BaHMS BEIICCTB U MAaTEPUAIIOB B OBITY, CEIILCKOM XO3sH-
CTBE W Ha MPOW3BOJICTBE, PEIICHHS MPAKTHYECKHUX 33734 B TOBCeE-
JTHEBHOHW JKW3HHU, MPEAYNPEKICHUS SIBICHUN, HAHOCSAIIUX BpEI
3I0POBBIO YETIOBEKA U OKPYIKAIOIIEeH cpee.

OBSI3ATEJBHBI MUHUMYM COJIEPKAHUS
OCHOBHBbBIX OBPA3OBATEJIBHBIX ITPOT'PAMM

METO/bI IO3HAHUSA B XUMUHU

Hayunbsie MeToIpl MO3HAHMS BEIIECTB W XHMHUYECKHH SIBICHUI.

Ponp skcnepuMeHTa U TE€OpUM B XUMHUU. Moodenupoganue Xumuueckux
1
npoyeccos’.

KypcuBom B Texcre BblieleH MaTepHad, KOTOPBIH MOIEKUT H3Y4YEHHIO, HO HE
BKIIogaercst B TpebGoBaHMs K ypOBHIO HOATOTOBKH BBITYCKHUKOB.
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TEOPETUYECKHUE OCHOBbI XUMHUHU

CoBpeMeHHBbIE MPEICTABIEHHS 0 CTPOEHUH ATOMA

Arom. U3ortomnbl. Amomusvie opoumanu. S-, p-anemenmol. Ocoben-
HOCMU CMPOEHUsL SAEKMPOHHBIX 000J104eK amoM0O8 NEPexOOHbIX dleMeH-
mos. llepuoanueckuii 3aKOH U TMEPUOAUYECKAs CHCTEMa XHUMUYECKHUX
anemenToB J[.11.Menneneena.

XuMu4yeckasi CBA3b

KoBaylenTHast CBsI3b, €€ Pa3HOBHIHOCTH M MEXaHH3MBI 00pa3oBa-
HUS. DIEKTPOOTpULIATENbHOCTh. CTENEHb OKUCICHUS U BaJCHTHOCTh XU-
MU4YeckHux djieMeHToB. MonHas cBs3b. KaTtnonsl u aHnoHbel. MeTtanminde-
CKasi CBsI3b. BoOopooHas c6:3b.

BemecTBO

KadecTBeHHBINT W KOJMYESCTBEHHBIM COCTaB BEIIeCTBa. BermiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUSL.

[IpuanHBl MHOTOOOpa3Msl BEIIECTB: M30MEPHsI, TOMOJIOTHS, aJllo-
TPOIHSL.

SIBneHMS, TPOUCXOIAIINE PU PACTBOPCHUH BEIIECTB — paspyuie-
HUe KpUCMAaIIuyYeckol pewemxu, Ouggysus, TUCCONUAIUS, THIPATALIUS.

Yuctele BemiecTBa U cMecu. VIcTUHHBIE pacTBOpBl. PacmeopeHue
Kak guzuxo-xumuueckuii npoyecc. CrnocoObl BIPAXXCHUS KOHLEHTPAIIUU
pacTBOPOB: MaccoBasl JOJsI PACTBOPEHHOTO BemiecTBa.. Jlucconmanus
AJIEKTPOIIUTOB B BOJHBIX pacTBopax. CuibHble U cradvle 91eKmpoaumol.

3oau, cenu, nouamue o KOJIIOUOAX.

XuMnyeckue peakium

Krnaccudukanms XuMHYeCKHX peakinii B HEOPTaHUIeCKOH U opra-
HUYECKON XUMUH.

Peakunu monHOrOo obMeHa B BOJHBIX pacTBopax. Cpena BOAHBIX
PacTBOPOB: KHCNAs, HEUTpallbHasl, MIENouHast. BodopooHulii noxazamens
(pH) pacmsopa.

OKHCIATENBHO-BOCCTAHOBHTENBHBIE PEAKIMH. JIeKmpoau3 pac-
MEOpos U pacn.iagos.

CKOpOCTh peakiyy, ee 3aBUCUMOCTh OT pa3in4HbIX (akTopoB. Ka-
TaNu3.

OO6paTuMOCTh peakIuii. XMMHUIECKOe PaBHOBECHE M CIIOCOOBI €ro
CMeEILeHHs.
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HEOPT'AHUYECKAS XUMUA

Knaccudukanus HeOpraHHYECKUX COCIUHEHHH. XUMUYECKUC
CBOICTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAMHEHUH.

Mertauibl. DIEKTPOXUMHYECKUI sy HanpspkeHud MetayuioB. O0-
IIMe CIIOCOOBI TOMYyUEHUS METAUIOB. [loHAamue 0 Koppo3uu Memasiios.
Cnocobvul 3awumuel 0m KOppo3ulU.

HeMeTaJIHBI. OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJII)HI)Ie CBOﬁCTBa TH-
MUYHBIX HeMeTaoB. OO0IIas XapakTepUCTHKA TOATPYIIIBI TAIOTEHOB.

OPI'AHUYECKAS XUMUS

Knaccudukamuss m HOMEHKIATypa OpPraHMYECKUX COCIMHCHHM.
XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUMH.

Teopust cTpoeHUs] OPraHUYECKHUX COECIMHEHUH. YTIEpOJHbIA CKe-
net. Papukansl. OyHKIMOHANBHBIE CPYIIBL. ['oMomoruyeckuil psia, ro-
Mosioru. CTpyKTypHast uzoMepus. TUIIBI XUMHYECKUX CBSA3CH B MOJICKY-
JlaX OPTaHUYECKUX COCTUHEHUH.

YTIeBOI0pOABI: aNKaHBI, AIKEHBI U TUCHBI, alIKUHEI, apeHsbl. [Ipu-
POIHBIE UCTOYHUKH YTIIEBOAOPOIOB: HE(PTH M MPUPOIHBIN Ta3.

Kucnopoaconepkaiue COEIUHEHUSA: OJHO- W MHOTOATOMHEIC
CcrupThl, (DEHON, aTbACTHIBI, OTHOOCHOBHBIC KapOOHOBBIC KHCIIOTHI,
CJIOKHBIC A(DUPBI, XKUPBI, YTIICBOIBL.

AzoTcoaepxaniue COSAMHCHISI: aMUHBI, aMUTHOKHCIIOTHI, OSITKH.

[Tonumepsl: macTMacchl, KayqyKH, BOJIOKHA.

SKCHHEPUMEHTAJIBHBIE OCHOBbI XUMWHU

[IpaBuna Oe30macHOCTH TpH paboOTe C SAKUMHU, TOPIOYUMH U TOK-
CUYHBIMU BEILLECTBAMU.

[IpoBeneHre XUMUYECKUX PEAKLIMM B pACTBOPAX.

[IpoBeaeHre XuMUYECKUX PeakLUii IPU HArPEBaHUU.

KadecTBeHHBIII W KOTWYECTBEHHBI aHanmu3 BemecTB. Ompenerne-
HUe xapakTtepa cpenpl. MHaukaTopel. KauecTBeHHbIE peakliMi Ha HEOP-
raHW4YecKHe BEIleCTBA U HOHBI, OTAENbHbIE KJIACCHl OPraHUYECKUX CO-
E€IUHEHUN.

XUMUA 1 KU3Hb

Xumust U 300pOBbe. Jlexapcmea, gepmenmul, 6UMAMUHDBL, 20PMO-
Hbl, MUHepaibhblie 800bl. [Ipobremvl, céa3aHHbIE C NPUMEHEHUEeM AeKap-
CMBEHHbIX NPENapamos.
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Xumus u nuwya. Kanopuiinocms srcupog, 6enxkos u yeneeo0os.

Xumust 8 noscednegnot xcusnu. Moiowue u yucmswue cpedcmsa.
Ipasuna b6ezonacrou pabomul co cpedcmeamu ObIMOBOU XUMUU.

Xumuueckue geujecmea Kax cmpoumenbhvle U HOOeIoUHble Mane-
puanvl. Bewecmea, ucnonvzyemvle 6 noauspaguu, HCUBORUCU, CKYTbNINY-
pe, apxumexmype.

OOmme npeacTaBieHus] O MPOMBIIUICHHBIX CHOCO0aX IOJIyYeHHUs
XUMHUYECKUX BEUIeCTB (Ha MpUMepe MPOU3BOICTBA CEPHON KHCIIOTHI).

XUMHUECKOE 3arpsA3HCHUE OKPYIKAIOMICH Cpeapl W ero MOCHea-
CTBHUSL.

Bvimosas xumuueckas 2pamomHocms.

TPEBOBAHMUSA K YPOBHIO
HOATOTOBKH BbIITYCKHHUKOB

B pesynomame uzyuenus xumuu Ha 0a3060M YpoéHe YUEHUK
0o0.J13cen

3HATHL/IOHUMATDH

. saricHenlue Xumudeckue NOHAMUA. BEIIECTBO, XHMHUYECKHU
3JIEMEHT, aTOM, MOJEKYJa, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKY-
JSIpHAs MaccChl, MOH, aUIOTPONHSA, M30TOIbI, XMMHUYECKas CBS3b,
3EeKTPOOTPULIATENBHOCTb, BAJIEHTHOCTh, CTENEHb OKHCJIEHHA,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEeM, BEIIeCTBA MOJIEKYJIsp-
HOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPHI, JIEKTPOJIUT U He-
JJIEKTPOIIUT, JNEKTPOIUTHUYECKAS HUCCOIMALNS, OKHCIUTEIh H
BOCCTaHOBHTEJb, OKMCICHHE W BOCCTAHOBJICHHE, TEIUIOBOH 3(-
(hbexT peakyn, CKOPOCTh XUMUIECKON PEeaKIuy, KaTalunu3, XUMUIe-
CKO€ paBHOBECHE, YITIEpOIHBIN CKeJeT, (pyHKIMOHaIbHAs TPYyIIa,
M30MepHsi, TOMOJIOTHS;

° OCHOBHblE 3AKOHblL XUMUU. COXPAHCHUS MACChl BEIICCTB, IOCTO-
SHCTBaA COCTaBa, HepI/IOZ[I/I'-IeCKI/II‘/'I 3aKOH;

L OCHOGHbBlIE meopuu Xumuu . XUMHISCKOU CBs3U, DJICKTPOJIUTHYC-
CKOH Aucconuanu, CTPOCHUA OPraHNnICCKUX COCHHHCHHﬁ;

. eaiICHellUe Geulecmea U Mamepuapl. OCHOBHBICE METaJUIBI U
CIUIaBBI; CEpHAas, COJISIHAS, a30THASL U YKCYCHAsl KUCIOTBL; IIEJI0UH,
aMMHaK, MHHEpaJibHbIe yIOOpEHHs, METaH, STWICH, alleTUJICH,
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6CH3OJ'I, OTaHOJI, JXUPbI, MblJId, I'TIFOKO34d, CaXapo3a, Kpaxmajl, KJICT-
qgaTka, 6eJ'IKI/I, HCKYCCTBCHHBIC 1 CHHTCTUYCCKUEC BOJIOKHA, Kaydy-
KH, 1J1aCTMaccChbl;

yMeTh

Ha3b16amb N3YUYCHHBIC BEIIECTBA M0 «TPUBHAJIBHOWY MM MEXKIY-
HapOJAHON HOMEHKJIATYPE;

onpedenamy. BAIECHTHOCTh W CTENEHb OKHCIEHHS XHMHYECKHX
AJIEMEHTOB, TUI XUMHYECKOU CBSI3M B COCAMHCHIUSIX, 3apsii HOHA,
XapakTep CpeAbl B BOJAHBIX PACTBOpPAX HEOPTAaHWYECKHX COEIHHE-
HUH, OKUCIUTENb U BOCCTAHOBUTEID, IPUHAJICKHOCTD BEIECTB K
Pa3IIYHBIM KJIaccaM OPTaHWYECKUX COCIMHEHUI;

Xapakmepu3oeamsp: 3JIEMEHTBHl MalbIX MEPUOJIOB MO UX IOJOXKe-
HUIO B nepuoandeckoit cucreme [[.M.Menneneea; o0rme XuMu-
YeCKHE CBOMCTBA METAIJIOB, HEMETAIIOB, OCHOBHBLIX KJIacCOB He-
OpPTaHUYECKUX U OPTAHUYECKUX COCIUHECHUN; CTPOCHHUE U XHMHY e-
CKHE CBOHCTBA M3YYEHHBIX OPraHMYECKUX COCIMHEHHUIA;

00BACHAMDb. 3aBUCUMOCTH CBOMCTB BEUIECTB OT HX COCTaBa U
CTPOCHUS; TIPUPOAY XUMHUECCKOW CBS3M (MOHHOW, KOBaJICHTHOM,
METAIJTMYECKOM), 3aBUCUMOCTh CKOPOCTH XUMHYECKON peaKkiuu u
TTOJIOKEHYSI XUMIYECKOT'O PABHOBECHS OT PA3IMYHEIX (DAaKTOPOB;

8LINOIHAMb XUMUUECKUIL IKcnepumerm 110 PACIIO3HABAHUIO
BaKHCHUIITHX HCOPraHNYCCKUX U OPraHNYCCKHUX BCIICCTB,

npo60oOUmMb CaMOCTOATENBHBIN MMOUCK XUMUYIECKONH HH(POPMAIHHN C
WCTIOJIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB (HAYyYHO-TOIMYJISPHBIX
W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); uc-
MOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMU Uil 00paboTKU M mepe-
Jla4y XUMUYIECKOH MHPOPMAINY U €€ MPEICTABICHUS B Pa3TNIHBIX
¢dopmax;

HCNOJB30BATH l'[pﬂOﬁpeTeHHI)Ie SHAHUA U YMCHHUS B IIPAKTHUYEC-

CKOH JeAITeJILHOCTH M NOBCEIHEBHOM KU3HH I

OOBSACHEHUSI XMMHUUYECKHX SBJICHUH, MPOUCXOAALIMX B TPHPOJE,
OBITY ¥ Ha IPOU3BOJICTBE;

ornpeacJIeHrusA BO3MOXHOCTU MPOTCKAHUA XUMHUYCCKUX IIpPCBpalic-
HHM B Pa3JIMYHBIX YCIOBHAX U OLCHKH UX HOC.HeI[CTBPIﬁ;
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9KOJIOTHYECKH TPAMOTHOT'O TIOBEJICHHA B OKPY>KAIOIEH Cpese;

OLICHKHU BJIMAHUA XUMUYCCKOI'O 3arpA3HCHUA OKPY)KaIOLHGﬁ Cpeabl
Ha OpraHru3M 4€JIOBEKAa U JPYT'UC )KUBBIC OPpTaHU3MBbI,

0e3omacHOro oOpalleHusl ¢ TOPIOYUMH M TOKCHYHBIMU BEILECTBa-
MH, J1a00paTOpHBEIM 000pyJOBaHUEM;

MPUTOTOBJICHUS PACTBOPOB 3a[]JaHHON KOHLICHTPAIWU B OBITY M Ha
IIPOU3BOJCTBE;

KPUTHYECKOW OLEHKH TOCTOBEPHOCTH XMMHYECKOW MH(pOpMAaLnH,
MOCTYMAOIIEH U3 Pa3HBIX HCTOYHUKOB.
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